Chapter # 5

Linear Equa

Exercise #5.1

Question # 1: Solve and represent the solution on a real line.

tions and Inequalitie:

nl

(i) 12x+ 30 = -6 (A)
Check:

12x = —6 — 50 put x = —3 in equation (A)
12x = —36 12(=3) + 30 = —6

o 3 220 -36+30=-6

X = —J/Z?; —6 = -6

S.S={-3}
X =-3

(i) 3+6=—12 (A
Check:
§ _ _12—-6 put x = —54 in equation (A)
X _ _18 ) 6=12
3 = b
x=-18%3 %6’: —12
b —54 —-12 =-12
S.S = {-54}
X = -54

’

B e T
58 <57 -56 -55 -54 -53 -52 -51 -50

i) 2-Z2=21 n
2 4 12
Check:
MUIUply by "12’ On bOth S|des put W = _1 in equaﬁon (A)
3 3
ﬂx — —Hx — —ﬂ x — 1 1
7 A 3 3(_3) — T
bx —9x =1 2 4 12
1 1 | § i i
—3x =1 —=X=-F-=—=
2 | 2,412 1 3 2 4 12
2 | 1,2,6 x:_g _l+l:i 2 | 6,4
31 1,13 6 4 12 2| 32
11,1 e & 5 3’1
12 17 '
g i 1,1
12 12
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(iv)] 2=72x+4)+ 12x (A)
Check:
2 =14x + 28 + 12x put x = —1 in equation (A)
2 — 28 = 26x 2=7[2(—-1)+4]+12(-1)
—26 = 26x 2=7(-2+4)—12
2_2:;’1 » 2 =7(2) — 12
g e 1 2=14—-12
2 =2
S$.S={-1}
X —

2x-1 3x _ 5

V) —— =2 (A)
Check:

IVIuItlpIy by 12’ on both S|des put x = =14 in equation (A)
2x—1 3x _ 5 2(—24)-0W 3(-14) _ 5
ﬂx = H’ ik Hxﬁ ; et
4(2x —1)—3x3x=2x%5 Fag—4 A2 .3
8x—4—-9x =10 Ezglfz_g
8x —9x =10+ 4 2 ' 2
34,6 —x = 14 —-116+126 — E
3,2,3 . . 12 &
3,1,3 * 14 5’1_fr= >
1,1,1 5*’?_ g
6 6

S5.S={—-14}
X =-14

-9 -18 -17 -16 -15 -14 -13 -12 -11
S5x 10

(vi) 5 =9 = X (A)
Check:
Multiply by ‘10" on both sides put x = 6 in equation (A)
_5* 10— _ 29 ; 5(6) _ _E
—X10=9x10—-—xx10 —l (6)
—5x =90 — 20x Ly _*6_9 =
—5x + 20x = 90 i S
15x = 90 B
2 | LS X — Fg—ﬁiﬁ S S—_ {6}
5 | 5,5 15 o

x=0

1.1
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X=06

o NS B B B S S N S E— E—
0 1 2 3 2 < & / 8

Question # 2: Solve each inequality and represent on a real line.

i) x—6<5 -2
x<—-2+6 ’ Xs4 .
x <4 +-—— N N>

(ii) —9 > —-16 +x

_9+16>x - X<T1 o
] > X +——— >
0 1 2 3 4 5 6 7 8
(iii) 3+2x=>3
2x > 3—3
2x = 0 " ke .
x> —F—t—t—t———+——+>
>6 0 1 2 3 4 5 6 7 8
X
(iv) 6(x+10)<0
6x +60<0
6x < —60 * <N .
60 10 <+t >
x < ——
. 166 17 -16 -15\ ™ -13 -12 -11 -10 -9
x —
|
(V) _x__<a 2 | 34,12
Mulhply by ‘12’ on both sides 2| 3,26
}%%xi%<<ﬂmz NN
20x —9 < —1
20k < -1+4+9 < x<0.4 o
20y < 8 +—+——— v ———+—>
x<£2 4 33 92 4 0 1 2 3
2 5
x<g
x < 0.4
1 1 1
(vi) Zx_ES_l_I_Ex
Multiply by ‘4’ on both sides - ;ii
ijxw%&;£—4x1+ﬁxéx i
XxX—2<—4+ 2x
—2+4<2x—x
2<x OR x=2
X > 2
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Question # 3: Shade the solution region for the following linear inequalities in xy-plane.
i) 2x+y<6
(a) Associated Equation
2X+y =06 (A) v
(b) X — Intercept
put y = 0 in equation (A)

2x+0=6

2x= 0

6

X = -

2

X=5
P1(3;O) X’ X

(c) y — Intercept
put x = 0 in equation (A)

2(0)+y =6
y =26
P2 (0,6)

(d) Test Point (0,0)
put x = 0,y = 0 in given inequality
2(0)+0<6
0 < 6 (True)
Solution Region lies towards the Origin

(ii) 3x+7y =21
(a) Associated Equation

3x+7y =21 (A) Y
(b) X — Intercept

put y = 0 in equation (A)

3x +7(0) =21
3y="21
X = = -
3 e
X =7 A
P1(7,0) X

-{—I—i—i—!—i—llll—llll—i—ioll—lll

(7.0)

(c) v —Intercept
put x = 0 in equation (A)

2(0)+7y =21
1y =21
21
Y ==
y=3
P, (0,3)
(d) Test Point (0,0) Y’

put x = 0,y = 0 in given inequality
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3(0)+7(0) = 21
0 > 21 (False)
Solution Region lies away from Origin

(iii) 3x—2y>6
(a) Associated Equation

3x—2y =6 (A)
(b) X — Intercept Y
put y = 0 in equation (A)
3x —2(0) =6
3x=106
6
X =
3
x= 2z
P1(2,0)
(c) y — Intercept y
put x = 0 in equation (A)
3(00) -2y =6
—2y =6
_ &
Y=
Y ==
P, (0, —3)

(d) Test Point (0,0)
put x = 0,y = 0 in given inequality

3(0) — 2(0) = 6 ¥
0 > 6 (False)
Solution Region lies away from Origin
(iv)] 5x—4y <20
(a) Associated Equation Y

5x — 4y = 20 (A)
(b) X — Intercept
put y = 0 in equation (A)
5x —4(0) = 20

Sx = 20

X 20
— b &
5

x =4
P1(4,0)
(c) y — Intercept
put x = 0 in equation (A)

5(0) — 4y = 20
—4y = 20
20

&= Y
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= g
P, (0, —5)

(d) Test Point (0,0)
put x = 0,y = 0 in given inequality
5(0) —4(0) < 20
0 < 20 (True)
Solution Region lies towards the Origin

(v) 2x+1=0

(a) Associated Equation f
2x+1 =0
2x = —1
1
X =
2
x =—0.5
P(—0.5,0) E‘.
(b) Test Point S
put x = 0 in given inequality 2 +
2(00+1=>0 S
1> 0 (True)

Solution Region lies towards the Origin

(vi) 3y—4<0
(a) Associated Equation Y
3y —4 =10
3y =4
4
2=
¥=1.23
P(1.3,0)
(b) Test Point X
put y = 0 in given inequality
3000-4<0
—4 < 0 (True)

(0,4/3) 3y-4=0

Solution Region lies towards the Origin
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Question # 4: Indicate the solution region of the following linear inequalities by shading.
(i) 2x—-3y<6 ; 2x+3y<12
(a) Associated Equations
2x — 3y =06 (A) “ 2x + 3y =12 (B)
(b) X — Intercept

put y = 0 in equations (A) and (B)

2x —3(0) =6 2x + 3(0) =12
2x =6 28 =12

6 12

X =3 X =0
Pl (3;0) P3 (610)

(c) y — Intercept
put x = 0 in equations (A) and (B)

= 2(0) + 3y = 12
¥ =y o i %
y= =
P, (0, —2) P4 (0,4)

(d) Test Point (0,0)
put x = 0,y = 0 in given inequalities
2(0) —3(0) <6 2(0)+3(0) <12
0 < 6 (True) 0 <12 (True)
Solution Regions lie towards the origin

Y

v
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(ii) x+y=5 ; —-y+x<1
(a) Associated Equations
x+y=5 (A)

(b) X — Intercept

—y4x =1 (B)

put y = 0 in equations (A) and (B)

x+0=5
X =25
P1(5,0)

(c) y — Intercept

—0+x=1
¥=1
Ps (1,0)

put x = 0 in equations (A) and (B)

O+y=>5
y=2>5
P, (0,5)

(d) Test Point (0,0)

put x = 0,y = 0 in given inequalities

0+0=5
0 > 5(False)
Solution region lies away from origin

Y!

-0+0<L1
0 <1 (True)
Solution region lies towards origin
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(iii) 3 x+7y=>21 ; x—y<2

(a) Associated Equations
3x + 7y = 21 (A) “
X — Intercept

(b)

X—y = & (B)

put y = 0 in equations (A) and (B)

3x+7(0) =21
ax = 21 x—(0=2
21
X = ? X =
X = 7 P3 (210)
P1(7,0)
(c) y — Intercept
put x = 0 in equations (A) and (B)
3(0) + 7y = 21
7y = 21 0 -y
_ 2 —y =2
y o 7 y —F
y=3 P, (0, —2)
P, (0,3)

(d) Test Point (0,0)

put x = 0,y = 0 in given inequalities

3(0)+ 7(0) = 21
0 > 21 (False)
Solution region lies away from origin

Y

Y’
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(v) 4x—3y<12 ; x>-3

(a) Associated Equations
4x — 3y = 12 (A) | x = -2
(b) X — Intercept Y
put y = 0 in equations (A)
4x —3(0) =12
4x = 12
12
X ==
4
T =5
P1(3,0) X
(c) y — Intercept
put x = 0 in equations (A)
4(0) —3y =12
—3y =12
__ 2
=3
y=—
P, (0, —4)
(d) Test Point (0,0)
put x = 0,y = 0 in given inequalities Y’
3
4(0) — 3(0) < 12 0=-3

0 <12 (True) 0> _3 MTrue)
= 2

Solution Regions lie towards the origin

(v) 3 x+7y=>21 ; y<4

(a) Associated Equations
3x+ 7y =21 (A) y = 4
(b) X — Intercept (c) y — Intercept
put y = 0.in equations (A) put x = 0 in equations (A)
3x.+7(0) =21 3(0) + 7y = 21
Bx =21 7y = 21
21 24
) ¥ =g
x =17 y =
P1(7,0) P2 (0,3)

(d) Test Point (0,0)
put x = 0,y = 0in given inequalities

3(0) +7(0) = 21 0<4
0 > 21 (False) 0 <4 (True)
Solution Region lies away from origin Solution region lies towards origin
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YJ’
(vi) S5x+7y<35 ; x—-2y<2
(a) Associated Equations
5x + 7y = 35 (A) “ X —2y =2 (B)

(b) X — Intercept
put y = 0.in equations (A) and (B)

5x +7(0) = 35
5X =35 x —2(0) =2
35
. — ? X = i
X = / P3 (2110)
P1(7,0)

(c) y — Intercept
put x = 0 in equations (A) and (B)

5(0)+ 7y =35 e
7y = 35 =2y = B
_35 —hy =
y = 75 y =iz
y = -2
P, (0.5) Pa (0, =1)

(d) Test Point (0,0)
put x = 0,y = 0 in given inequalities
5(0)+ 7(0) <35 0—-2(0)<2
0 < 35 (True) 0 < 2 (True)
Solution regions lie towards origin
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