Linear Equations
Ex 8A

Definition of a Linear Equation

* A linear equation in one variable x is an
equation that can be written in the form

*ax+b=0

* where a and b are real numbers and a # 0.

Equation is a mathematical sentence indicating that
two expressions are equal. The symbol "=" is used
to indicate equality.

Ex.

2x +5 =9 isaconditional equation

since its truth or falsity depends on
the value of x
2 +9 =11 is identity equation since both of its
sides are identical to the same
number 11.




Solution Set of a Linear Equation

Example

4x +2 =10 this statement is either true of
false

If x=1,then 4x+2=10 s false because 4(1)+ 2 is z 10
If x=2,then 4x+2=10 is true because 4(2)+ 2 =10

ONE STEP SUBTRACTION EXAMPLE

[ ] -~ 2 ] =R B FA™ F_= N | ] " JIIAY!

The Opposite of Subtraction is Addition

x-120 =80
+120 +120
X = 200%

The value which makes the equation true is 200.

x—-4=7 Original problem
x—4=7 We want to remove the
minus 4.

x—4+4=7 +4 | The opposite of minus4
is plus4, so |l added 4
to BOTH sides of the
equation.

x=11 -4+4=0, so X remains
onthe leftand 7+4 = 11;
therefore x= 11

Check:

x=4=7 Thisis a correct
statement, somy

11-4=7 answerisx=11is

correctl




To solve an equation, find the value that makes the equation true.

Solve 2x + 3 =13 Solve 4x + 6= 14
. 4x + 6 = 14
This means: x [[F2p[F3) = 13 -6
4x = 8
To SOIVG, we reverse the process: - 4
Use th it -
X -- 13 (in::r'seg’ gpps::‘lﬁsn x =2
X -- 13 4| and undo in reverse
order.
_ Solve 3x - 8=19
2x + 3 =
3x-8 =19
2x = +8
3x = 27
We have solved the =3
X = equation when we :
get to a single value x =9
of x (here, x = B).
Q1
Answer :

8x + 3 =27+ 2x
= 8x — 2x =27 -3

= 6x = 24

= X = 2—6‘4 =4
wx=4
Q2
Answer :

bx +T7T=2xr — 8

= br —2r = —8 —7
= 3r = —15
=:=z_T_ b
L= —5H

Q3.

Answer :

2z — 1 =14 — z
= 224+ z=14+1
= 3z =15

15
= z= 3—5



Q5.

Answer :
v -
T=v-—4

By cross multiplication :
= Ty = 5(y - 4)
= Ty = 5y — 20
= Ty — 5y =20

=2 = -2
_ =z _

Sy= —10

Q6.

Answer :

3:B+§=2:B+1

=>3;1:—22:=1—%

1 2
= T=137 -3
3—2
3
_ 1
=?:B—3
1
= T = 3
_ 1
.2?—3
Q7.
Answer:

15(y—4)—2(y—9) +5(y+6) —0
— 15§ — 60 — 2y + 18 + 5y + 30 — 0
15y — 2 + 5y —60 + 18 + 30 — 0
18y — 12 = 0
= 18y = 12

_ 12 _ 2
= V= &= 3

Ly = 2

Q8.

Answer :

3(59: . 7) . 2(9:3 . 11) - 4(8:z . 13) 17
=15z — 21 — 18z + 22 = 32z — 52 — 17

= 15¢ — 18z — 21 + 22 = 32z —69

= -3z +1 = 32z —69
=14+ 69 = 32z + 3z

= 70 = 35z

= 35z = T0 (by transposition)

= = %: 2

Lor—= 2

Q9.

Answer:

r_5 _ xz_3 _ 1
2 5 -2
5 z 3 1

::-10(z

(L.C.M. of 1 and 3 is 3)

2) —10(22) =10(3)  (mutiplying throughout by 10, which is

the L.C.M. of2,2a11d5)=> 5(3—5) —2(2:—3) — 5= 5z — 25 — 2z +6

=h=br—2r -2546=5=3z —-19=5=3zr=5+4+ 19= 3z = 4= =

24 . _

Q10.



Answer:

32 243
1 3

S B2 Ma3 2w (31stheLCM of 1 and 3)

> (e2) (%

is the L.C.M. of 4, 3 and )

=>3(3t—2)—4( ) 4(2—3:)
0t — 6 — 8 —12 — 8 — 12

Ot — Bt —6—12 — 8 — 12

= t— 18 — 8 — 12

St 412t — 18 + 8

— 13t — 26

=t == =2

(2 3‘) (multiply‘i:]g throughout by 12, which

Q11

Answer :

7 dzill _ w18 g
5 2 - 3

2r 4+ 7 3z + 11

> ZIT iU 21815 (L.C.M.ofzandnsz)

=}30(2:“?) 30(3::{11):30(2“2 15)

(multiplyi]lg throughout by 30, which is the L.C.M. of 5, 2 and 3)

;»6(2z+7) —15(3z+11] =10(2m+8—15)=> 122 + 42 — 45z — 165
— 20z —T0=> 12z — 45z + 42 — 165 = 20z — 70 = —33z — 123 = 20z — 70 =

—33z — 20x = 123 — 0= —53:::53::3::% =z=—-1-.z= -1

Q12.

Answer :

24z 41 ir — 10 .
o soa 2000 (L.C.M. of 1 am:l2132)
5r — 4 Bz 4+ 23z 10
= i} - 2
5r — 4 Br —3r4+2_10
= i} - 2
5r 4 _ 5zr_8
= i} - 2

R

= 10z — 8 = 30z —48

= 10z — 30xr = —48 + 8
= —2zr = —40
=>:c=—;g= 2
L= 2

Q13.



Answer :

53——;(z+1):6(z+

= Bx — 1z +1) =6(3°“1

|~

)

3 30

~— &

(L.C.M. of 1 and 30 is 30)

L) _ sz
3 - 5

= Yozl Meil (L.C.M. ofland3is3)

4z -1 _ 30z +1

3 5
= 5 ( 1dr — 1) =3 (30$ + 1) (by Cross mu.ltip]ica.tion)

= Tz -5 =00z + 3
= T0z — 90z = 3 +5

= —20r =8
>o=dg - ¢
z -2
Q14.
Answer :
2(2-4) 1
12 - 2(z4) 1(2245) .
= 3 = 5 (L.C.M. ofla.nd?.ls?.)
12— 2z +8 2z+5
- T* _ %
20— 2z 2z 45
= B 4K

= 2( 20 — 22) = 3( 2z+ 5) (b}' Cross mu.ltip].'lcation)

= 40— 4z = 6z + 15
= 40— 15 = 6z + 4z
= 25 = 10z

= 10z = 25 (by transpusitiun)

_ B _ 5
= Z= =3
_ 3
=3
Q15.
Answer :

3(y-5) _4:’_1}':3_(“_23}

3;:15_ __y3
= = =35

- WD W _3 23 (L.C.M.of4andlis4)

13y 15 63
= 1 - 2
13y 15 9y
= 1 = "3
= 2(—133;—15) =4(9—'y)
= —26y — 30 = 36 — 4y
= —26y + 4y = 36 + 30
= — 22y = 66
= 22y = —66 (mu.lt'lplying both the sides with a — ve sigu)
=y = —% = -3
Sy = —3

Q1leé.



Answer :

B

BZ_3 _9

; 8z —3=2 (3:1:) (by CTOSS multip].il:atiun)

= 8 — 3 = 6z
= 8z — bz = 3

= 2r = 3
_ 3
= T= 5
— 3
r=3
Q17.
Answer:
9z _
76z 15
9 _ 13
= T — 1

=

1 (Q:r:) - 15(‘?—6::)

= O0xr = 105 — 90z

(by CTOss mu.ltip].'lcation)

= Oz + 00z = 105
= 00r = 105
105 35

=T=% =5
. 35

Q18.

Answer:
3

5:}32 = —4

3T o 4
Sz+r2z 1

=1 (3:1:) = —4(5:-: +2) (by Cross mu.ltip].il:atiun)
= 3r = — 20z —8
= Jr + 20z = —8
= 23z = —8
=>z= 2
=

Q20.

Answer

2 92 _ 4

174z 5

5(2—92.) =4(17—4z)

(by CTOSS multip]jcation)

= 10 — 45z = 68 — 16z
= 10 — 68 = 45z — 16z
= —58 = 20z
= 20z = —58 (by tra.nsposition)
= Z = % = —2
Lz= —2
Q21.
Answer :
dr 47 1
93z 4
= 4 (4m + T) =1 (9 — 32) (b}' Cross mu.ltip]ica.tion)
= 16z + 28 = 9 — 3z
= 16z + 3z = 9 — 28
= 19z = — 19
=T = 1!1}9 = —1
= —1



Answer :

Twid 4
yiz 3
= 3 (Ty + 4) = —4 (y + 2) (by CTOSS multip]jcation)
= 21y + 12 = —4y — 8
= 21y + 4y = —8 —12
= 25y = —20
20 4
Y= % T 5
oy = Td
Q283.
Answer :

15(2 ) 5(yi6)
- 13w 10
30 — 15y — 5y — 30
wy

= = 10

1 (—QOy) = 10 (1 - Sy) (by Cross mu.ltiplication)

=
= —20y = 10 — 30y
= —20y + 30y = 10
=
—

10y — 10
y:%:l

Ty =1

¢
I

4

6 (7:3 - 7) =T (52: — 3) (by Cross mv.ltiplicatiun)

Iz — 21
35r = 42 — 21

bEbY
3
|

Q25.

omeomit g (m2) (L.C.M.ofland?is?)

mil S omi2 (L.C.M.ofland3i53)

I
1
I

E]
o
El

4
|
|
|

3
1) =2 (5 — m) (b}' Cross multip]jcation)

[ o
33—

2]

I

3 3
[

Q26.



Answer:

=15 _ o
= (4:: + T) (3:1: + 5) = (4:: + 2) (3.’3 +4) (by CTOSS mu.ltip].il:atiun)

= 1222 + 20z + 21z + 35 = 122% + 16z + 6z +8
= 1222 + 41z + 35 = 122 + 22z +8
= 1222 —122% + 41z — 22z = 8 — 35

= 19z = —27
=T = -
Lz = 2

Q27.

Answer :

9z 7 _ 3z _4
3z +5 T4+6

= (2+6) (92-7) = (30+5) (32-4)
(by cross multip]ication)

= 0z — Tz + 54z — 42 = 9z — 12z 4 15z — 20
= 0z + 47z — 42 = 0z + 3z — 20

= 0z — 0z? 4+ 4Tz — 3z = —20 + 42

= d4r = 22

se- 24

P
Q28.
Answer :

27z _ 347z

1-6x ~ 445z

= (4+52:) (2—7:3) = (1—53) (3+Tm) (by CToss mu.ltip].ication)
= 8 — 28x¢ + 10z — 35z = 3 + Tz — 15z — 35z
= —35z% — 18z +8 = —35z®> — 8z + 3

= —35r2 + 3522 — 18z + 8z = —8 + 3
= —10xr = —5

5 i

=T = 57 2

Lz 1



