Week # 02

=doolution to System of Linear Equation
pallSolution to System of Linear Equation:-

There are three types of systems of linear equations in two variables, and three types of solutions.
i An independent system has exactly one solution pair (x, y).The point where the two lines
intersect is the only solution.
An inconsistent system has no solution. Notice that the two lines are parallel ad will never
intersect.
A dependent system has infinitely many solutions. They are the same ling, so every caordinate
pair on the line is a solution to both equations.
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(I Questions:-

Find thesselution of x + 2y = 8 and 3x — 4y = 4 by graph.
Sol: -
xF2y =8 ——» (i)
3x —4y =4 ——» (ii)
x+2y=28 3x—4y =4

For x-intercepty = 0 For x-intercepty = 0

x+2(0)=8 3x — 4(0) = 4




x=28 X=§
4

For y-intercept x = 0 x = 1.333

0+2y=8 For y-intercept x = 0
y=4 3000 -4y =4
(8,0),(0,4) 0—4y=4

y=-1
(1.333,0),(0,-1)

The graph shows o lines intersect each other at points (2, 4).It means the points (2,4) are the
uniqu t et. lines of the unique solution will always intersect each other.

ii. \\ Find the solution of x + y = 5 and 3x + 3y = 10,also draw the graph.
Sol: —
x+y=5 ">

3x +3y =10 ———» {ii)




Multiplying (i) by 3

3x +3y =15 —— ({ii)

Subtract — (iii) from — {ii)

By Graph

xX+y=5

For x-intercepty =0
x+(0)=5

x=5

For y-intercept x = 0

O+y=5
y=5
(5,0),(5,0)

3K+ 3¢ =15
+3% + 3§ =+10

0+0=5
0=5 —»

(A)

— (A) Show that it has no solution{

3x+3y =10
For x-intercepty = 0

3x + 3(0) = 10
_10

3
x =333

X

For y-interceptx = 0
3(0) +3y =10
03y =10
10
X=—
3
x = 3.33

(3.33, 0),(0, 3.33)




The two lines in the graph show that it has ng'so . es in the graph of no solution will be always
parallel to each other.

iii.  Find the solution set of x — 2y 1 and +2y=3

(i)
(ii)

0+0=2
0=2 —>»(A)

—> (A) Shows that it has no solution.

iv.  Find the solution set of x; — 2x, = —1 and—x; + 2x, = 1, also draw graph.




Sol: —

X — 2%, = —1 ————> (i)
_xl + 2x2 = 1 —>(||)

Adding —» (i) & — {ii)
X2 =1
%+%:1
0+0=0

0=0 —» (A)

—» (A) Show that it has infinite solution

X, —2x, =—1 —x1+2%,=1

For x;-intercept x, = 0 Foré, -intercept x, = 0
x1 —2(0), = -1 x99+ 200),=1

x; =-—1 x; =-—1

For x,-intercept x;,#=10 For x,-intercept x; = 0

0 - 2x2 = _1 _(0)1 + 2x2 = 1

1
=2
Xy = 0.5 Xy = 05

(+1,0),(0,0.5) (=1,0),(0.5,0)

X;




The two Lines in graph lies on each other .It shows t
will always be same.

v.  Find the solution set of
2x +4y + 6z =—-12
2x—3y—4z=15
3x +4y + 5z = -8

Sol: —

2x+4y + 6z = (i)
2x — 3y = (ii)

(i)

ii) from — (i)

—x+z=—-4 — > (iv)

Multiplying — (ii) by 4

ion .The lines in graph of infinite solution

e solution set of
+y+3z=12
2x+2y+6z=6
Sol: —

x+y+3z=12 —>(i)

2x+2y+6z2=6 ——»ii)
Multiplying — (i) by 2

2x+2y+6z=24 —— » (iii)
Subtracting — (iii) from — (ii)
2% + 2 + 7 =24
+28 + 20 + f7=16

0+0=18

0=18 —» (A)

— (A) Show that it has no solution




8x — 12y — 16z =60 —>(v)
Multiplying —» (iii) by 3
9x + 12y + 15z = =24 ——— (vi)
Adding —» (v) & —» (vi)
8x—12¢ —162 =60

9+ 12¢ +152 =24
17x+0-z2=36

17x —z =36 — (vii)
Adding —» (iv) & —» (vii)
X4 =4

17X ~7 =36
16X +0 =32

32
X==—
16

X =2

Putting x = 2in —» (iv)
—x+z=-4
—2+z=—4
z=—4+2

z=—-2

Puttingx= 2°& 7z =/=2 —»in (i)
2x + 4y +62=—12" ——» (i)

2(2) + 49 R6(—2) = —12
4+ 4y—d? = —12
Ay = AT A7 4




Solution of Three Variables And Two Equations:-

x+y—2z=5
2x + 3y +4z =2

Sol: —

x+y—2z=5 ——>(i)
2x+3y +4z=2 — i)

Multiplying — (i) by 2
x+y—2z=5
2x + 2y —4z =10 — {iii)

Subtract — (ii) From — ({iii)
25 +2y—42=10
+2§ +3y+4z7 =142
0-y-8z=8

—y—8z=8
—y=8+8z

Putz=1r =>r = Any Real{Numbex

y =—8-28(r)

Now Usingh—— (i)
Puty==8-8r & z=r

X' ey =2z=5
X+ (=8—=48r)—2(r)=5
x—8—-8r—2r=>5

x=84+54+10r

|x =13 + 10r]

viii. x +4y—z =12
3x+8y—2z=4

Sol: —

x+4y—z=12 ——> (i)
3x +8y—2z=4—— i)

Multiplying —» (i) by 3
x+4y—z=12

3x+ 12y — 3z =36 —————» {iii)

Subtract — (iii) Fram—— (ii)
3K +12y—32=36
+8K +8yF2z=14
0+4y-z=32

4y =32+ 2z

y_32+z
4

Putz=r =>r = Any Real Number

y_32+r
4

Now Using —» (i)
32+4r
Puty = 2 & z=r

x+4y—z=12

324r

x + 4( 2

)—r=12

x+AK32+r)—r=12

A
X+32+ ) —f =12
x =12 — 32

x = =20




3x+4y—-—z=8
6x+8y—2z=3

Sol: —
3x+4y—z=8 —— (i)
6x +8y —2z=3 —ii)

Multiplying—— (i) by 2
6x + 8y —2z =16 —»(iii)

Subtract — (iii) From — (i)
ﬁ'%+/8/f—/2{:16
+ 6% + 8§ F 27 = +3

0+0+0=13

0=13 —> (A)
—> (A) Show that it has no solution.

Solution of Two Variables And Three Equations:-
2x +3y =13 xi. x—5y=6
x—2y=3 3x+2y=1
5x + 2y =27 S5x+2y=2

Sol: — Sol: —

2x+3y =13 —1 (i) x—=5y=6 —(i)
x—2y=3 — *{i) 3x +2y =1 ——>(ii)
S5x + 2y =27 7 > *iii) 5x + 2y =2 ———>{iii)

Using —. (i) &»—" (ii) Using — (i) & — (ii)
2x +38y= 13— (i) xX—5y=6 — (i)
x =2y =3" —— (ii) 3x + 2y =1 ——»(ii)

Multiplying — (ii) by 2 Multiplying —» (i) by 3
2x =4y =6 — (iv) 3x — 15y =18 ——» (iv)
Subtract — (i) From —»(iv) Subtract — (ii) From — (iv)

2% —4y =6 3% —15y =18
+ 2% +3y =+13 +38 £2y =1
0-7y=-7 0-17y =17




7y = -7 17y = 17
Divide both sides by —7 Divide both sides by —17
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Put y =1in —» (i) Put y = —1in —(i)
2x+3y =13 ———» (i) x—=5y=6 — (i)
2x +3(1) =13 x—=5(-1)=6
2x =13 -3 x+5=6
2x =10 x+5=6-5

5
x=’1§1 x=1
x=5
Putx =5& y = 1in—(iii) Putx = 1& y = —1 in—» (iii)

5x + 2y =27 —— {iii) 5x 4+ 29p=2 ———— {iii)
5(5)+2(1) =27 5(L) +2(—-1) =2
25+ 2 =27 5=2=2

27 =27 3+2

When the Values of ‘x" and ‘y’ satisfied the equation; When the values of 'x’and 'y’ does not satisfied
it means that it is a unique solution. the equation, it means that it has no solution.
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