15. Linear Inequations

Exercise 15.1

1. Question

Solve the following linear inequations in R
12x < 50, when

i.xE€R

i.xez

ii.x €N

Answer

Given 12x < 50

12x _ 50
12 12

<25
Y —
6

i.x€ER

When x is a real number, the solution of the given inequation is (—00,2?5).
i.xeZz

As 4 <« 2_65' < 5, when x is an integer, the maximum possible yalue of x is 4.
Thus, the solution of the given inequation is {..., -2, -17;.0, 1,2, 3, 4}.
ii.x €N

As 4 « 22 ~ 5, when x is a natural number, the maximum possible value of x is 4 and we know the natural
numberés start from 1.

Thus, the solution of the given inequationis.{1, 2, 3, 4}.

2. Question

Solve the following linear inequations in R

-4x > 30, when

i.x €R

ii.xeZz

ii.x €N

Answer

Given -4x > 30

4x 30
T3 77
15
= —X = E
15
X<y



When x is a real number, the solution of the given inequation is (—oq—%).
ii.xeZz

As —g < _§ < —7,when x is an integer, the maximum possible value of x is -8.
Thus, the solution of the given inequation is {..., -11, -10, -9, -8}.

ii.x €N

As natural numbers start from 1 and can never be negative, when x is a natural number, the solution of the
given inequation is Q.

3. Question

Solve the following linear inequations in R
4x - 2 < 8, when

i.x€R

i.xeZz

iii. x €N

Answer

Given4x-2<38

=24x-2+2<8+2

=4x < 10

i. xER

When x is a real number, the solution of the given inequation is (—oog)
i.xez

As 2 < 3 < 3, when x is an integer, the maximum possible value of x is 2.
Thus, the solution of the given inequation is {..., -2, -1, 0, 1, 2}.

ii.x €N

AsS 2 < g < 3, when x is a natural number, the maximum possible value of x is 2 and we know the natural
numbers start from 1.

Thus, the solution of the given inequation is {1, 2}.

4. Question

Solve the following linear inequations in R

3Xx-7>x+1

Answer

Given3x-7>x+1

=23x-7+7>x+1+7

=3Xx>x+8



=>3X-X>Xx+8-X
=2x>8

2x>8
= — —
2 2

X >4

Thus, the solution of the given inequation is (4, «).
5. Question

Solve the following linear inequations in R
X+5>4x-10

Answer

Given x + 5> 4x-10
=>X+5-5>4x-10-5

=2X>4x-15

=4x - 15 < X

=24x-15-x<Xx-X

=3x-15<0

=3x-15+15<0+15

= 3x <15

X <5

Thus, the solution of the given inequation is (-, 5).
6. Question

Solve the following linear inequations.in R
3X+9=-x+19

Answer

Given 3x + 9 = -x + 19

=23x+9-9=-x+19-9

=3x=-x+ 10

=3X+X=-Xx+ 10 + x

=4x = 10

= —=

4x 10
4

X =

SR

Thus, the solution of the given inequation isE, c:o).

7. Question

Solve the following linear inequations in R



Answer

Given2(3—x) = §_|_ 4
X

=6 —2X E:g“+ 4

X+ 20
=6—2X=

X+ 20
=>(6—2x)><52( - )x5

=30-10x =x + 20

=X + 20 = 30 - 10x

=X+ 20-20=<30-10x-20
= x < 10 - 10x

=X + 10x = 10 - 10x + 10x
=11x =10

11x 10

= —< —

11 11
10

S = —
=11

Thus, the solution of the given inequation is(_mrg],
8. Question

Solve the following linear inequations in R

3x-2 4x-3

a

52

Answer

ax-2 4x—3
=
5 2

(BX— 2) 5 < (4x— 3) 5
Xo= X
= 3 >

Given

5(4x — 3)

T

20x — 15
2

=3x—-2=<

=3x—-2<=

=:-(3x—2)><25(20x—2_15)x2
=6x -4 =<20x-15
=220x-15=6x-4
=20x-15+15=6x-4 + 15
=220x=6x + 11

= 20x - 6x = 6x + 11 - 6X



=14x = 11

14x 11
- — 2 —_—
14 14

Ju
“X=1a

Thus, the solution of the given inequation is[ﬁ, oo).

9. Question

Solve the following linear inequations in R
-(x-3)+4<5-2x

Answer

Given -(x-3) + 4 <5 - 2x
=-Xx+3+4<5-2x

=2-X+7<5-2x
=>-X+7-7<5-2x-7

=-X<-2Xx-2

=-X + 2X < -2Xx -2 + 2X

LX< =2

Thus, the solution of the given inequation is (-, -2).
10. Question

Solve the following linear inequations in R

4 5
Answer
Given f ax-2 _ Sx-3
5 < 4 3

5(3x— 2) — 4(5x — 3)
4%x5

15x —10—20x + 12
20

U ) U
IR TR T
M A

2—5x
20

A

X 20<(2_5X) 20
= — ¥ »
5 20

=4x < 2 - 5x
=4x + 5x < 2 - 5x + 5x
=29x <2

9x<2
9 %79

<2
X< —
9



Thus, the solution of the given inequation is(—oo,g].
11. Question
Solve the following linear inequations in R

2(x-1) 3(2+x)

-
.

5 7
Answer

5 T
2x—2 6+2x
=
5 7
(2}{—2) 5{(6+3};) 5
= X b5h= X
5 7

5(6 + 2x)
7

30+ 15x
7

=

=2x—2<

=2x—2=

30+ 15}{)
— | X
7

= 14x - 14 = 30 + 15x

:(ZX—Z)XTE(

= 14x-14 + 14 =30 + 15x + 14

= 14x = 44 + 15x

= 14x - 44 < 44 + 15x - 44

= 14x - 44 < 15x

= 15x = 14x - 44

= 15x - 14x = 14x - 44 - 14x

SLX =-44

Thus, the solution of the given inequation is [-44, «).
12. Question

Solve the following linear inequations in R

5x  3x _ 39
2 4 4
Answer

Given 2¥ 4 3x . 39
2 4 4

2(6x)+3x 39
=" =

4 4
13x 39
=—2=—
4~ g
(13x) 4}(39) )
— | X4t =|—| X
“\ 4

= 13x = 39



13x 39
=—2=—
13 13
X =3
Thus, the solution of the given inequation is [3, «).

13. Question

Solve the following linear inequations in R

Answer
Given%+4<x;_‘_‘_2
=]

S +4-4<—-2-4
3 5

x—l{x—S
3 5

x—l{:x—S—BD
3 5
x—1 x-—35

<
3 5

=

=

=

x—1 Xx—35
=:-( 3 )><3><5<( 5 )><3><5
= 5(x - 1) < 3(x - 35)
=5x-5<3x-105
=5x-5+5<3x-105+5
= 5x < 3x -100
= 5x - 3x < 3x - 100 - 3x
= 2x < -100

2x 100
=< ——

2 2
S X < -50
Thus, the solution of the given inequation is (-, -50).
14. Question

Solve the following linear inequations in R




2x+3 x—4+3

<
) 3
2x+3<x—1
=
4 3

2x+3 x—1
=:-( 2 )><3><4<(T)><3><4
=3(2x + 3) < 4(x-1)
=2>6xXx+9<4x-4
=26x+9-9<4x-4-9
= 6X <4x-13
= 6X - 4x < 4x - 13 - 4x
=2x <-13

Zx{: 13
=> _ _—
2 2
< 13
AN < ——
2
Thus, the solution of the given inequation is(—oo,— %)

15. Question

Solve the following linear inequations in R

5—2x x— 30
= () xe< (=) <6
=2(5-2x) <x-30
=10-4x <x-30
=10-4x-10<x-30-10
=-4x < x -40
=X -40 > -4x
=X -40 + 40 > -4x + 40
=X >-4x + 40
=X + 4xX > -4x + 40 + 4x
=5x > 40

5x 40
= —>—

5 5

X > 8

Thus, the solution of the given inequation is (8, «).



16. Question

Solve the following linear inequations in R

Answer

4+2x X

Given = 5 -3

4+2x xX—6
=
3 2
(4+2x
=

=

X
)XBXZE(T)XBXZ

= 2(4 + 2x) = 3(x - 6)

=8+ 4x = 3x-18

=>8+4x-8=3x-18-8

= 4x = 3x - 26

= 4x - 3Xx = 3x - 26 - 3x

X = -26

Thus, the solution of the given inequation is [-26, «).
17. Question

Solve the following linear inequations in R

Answer

2x+3 2 « 3(x-2)

b= =

2x+3—10<3x—6
5 5
2x—7 3x—6

<
~ 5 5

(Zx— 7) 5 < (BX— 6) 5
X X
"5 5

Given

=

=22x-7<3x-6
=22X-7+7<3x-6+7
=2>2x<3x+1
=3x+1>2x
=3x+1-1>2x-1
=3x>2x-1
=3Xx-2x>2x-1-2x
Sx>-1

Thus, the solution of the given inequation is (-1, «).



18. Question
Solve the following linear inequations in R

SX+8
3

Y

X—2:

Answer

Sx+8
3

Givenx —2 <

5x+8)
X
3

=:-[x—2)><3£(
=3(x-2)=5x+8
=3Xx-6=5x+8
=>3x-6+6=<5x+8+6
=3Xx = 5x + 14

= 5X + 14 = 3x
=5x+14-14 =3x-14
=5x = 3x-14

=5x -3x =3x-14 - 3x

=2x =-14
2X 14
= _—=——
2
Lx = -7

Thus, the solution of the given inequation is [-7, «):
19. Question
Solve the following linear inequations in R
6x—35
=0
4x +1

Answer

Given £¥=2
4x+1

For this inequation to be true, there are two possible cases.
i.6x-5>0and4x+1<0
=26x-5+5>0+5and4x+1-1<0-1

= 6x >5and4x < -1

6x>5 d4x< 1
% "6y 4

>5 dx < L
=x>-andx< ——
6 4

xea)n(n)

However, (2 c:o) n (—oo,—:t) =0



Hence, this case is not possible.
ii.6x-5<0and4x+1>0
=26x-5+5<0+5and4x+1-1>0-1

=6x <5and4x > -1

<5 dx> L
=x<-andx> ——
6 4

5 1
sxe(=og)n(-3)
However, (—O'J,Z) n (—i,m) = (_Ttg)

Thus, the solution of the given inequation is(—i,z).
20. Question
Solve the following linear inequations in R

2Xx -3
=0

3x—7
Answer

2x—3

Given >0

3Ix—7

For this inequation to be true, there are two possible cases.
i.2x-3>0and3x-7>0
22Xx-3+3>0+3and3x-7+7>0+7
=2x>3and 3x >7

2x>3 d?:-X}?
=:-2 2:;m 3 3

>3 d >7
=xXx>_-andx> 3
2 3

cxe(a)n(s)

However, G c:o) n G c:o) = G c:o)

Hence, x € G 0'3)

ii.2x-3<0and3x-7<0
=22Xx-3+3<0+3and3x-7+7<0+7
=>2x<3and3x <7

2x<3 d3x<7
ﬁ_ — —_— —
2 S2%M0 353

<3 d <7
=x<zandx<g

xe(con(-=)



However, (—oo,g) n (—oo,g) = (—oo,g)

Hence, x € (—oo,g)
Thus, the solution of the given inequation is(—oo,—) U (—,oo).

21. Question

Solve the following linear inequations in R

Answer

Giveni< 1
x—2
3 1<1-1
= —— —
Xx—2

3
=——7-1<0

x—2
=:-—3_X(f;2)<()
3—x+2
=z -0
—X
=:-X_2<0
x—5
=:-X_2>O

For this inequation to be true, there are twopossible cases.
i.x-5>0andx-2>0
=2X-5+5>0+5andx-2+2>0+2

=x>5and x> 2

LXE (5, ©)n (2, ©)

However, (5, ©) n (2, ©) = (5, «)

Hence, x € (5, »)

ii.x-5<0andx-2<0
=2x-54+5<0+5andx-2+2<0+2
=>x<5andx<?2

X € (-, 5) N (-, 2)

However, (-», 5) n (-0, 2) = (-, 2)

Hence, x € (-, 2)

Thus, the solution of the given inequation is (-, 2)u (5, «).
22. Question

Solve the following linear inequations in R



1

-

P

x—1
Answer

Given —— =2

x—1

1
= ———2=<2-2
x—1

L 2<0
x—1 -

=

1—-2(x—1

L1
x—1

1—-2x+2

=
x—1

3—2x

= =
x—1

2x—3
= =

x—1
For this inequation to be true, there are two possible cases.
i.2x-3=0andx-1>0
=22Xx-3+3=0+3andx-1+1>0+1

=>2x=3andx>1

3
=:-x25 andx>1

= [;,oo) Nn(1,c0)
However, Eoo) N(L ) = Eoo)

Hence, x € E o-n)

ii.2x-3=0andx-1<0
=22x-3+3=<0+3andx-14+1<0+1

=>2x<3andx<1

3
=:-X£E andx <1

~XE (—OO, %] N (—oo, 1)

However, (—oo,g] N(—o0,1) =(—oo,1)
Hence, x € (-x, 1)
Thus, the solution of the given inequation is{—oo, 1) U E oo).

23. Question

Solve the following linear inequations in R



dx +3

<6
2x -5
Answer
Given ;:iic:: 6
= bt 3—6 <6-—6
2x—5
R 4x + 3_ <0
2x—5
. 4x+3—6(2x—5) <0
2x—5
4x+3—-12x+ 30
2x—5
—8x + 33
2x—5
. 8x— 33 -0
2x—5

For this inequation to be true, there are two possible cases.
i.8x-33>0and2x-5>0
=>8x-33+33>0+33and2x-5+5>0+5

=8x >33 and2x >5

33 5

=x>—andx>—
3 2

33 5
-xe(Ge)n ()
However, (%,oo) n Goo) = (% o-n)

Hence, x € (%,oo)
ii.8x-33<0and2x-5<0
=28x-33+33<0+33and2x-5+5<0+5
=8x <33and2x<5

<33 d <5
=x<—-andx< -
8 2

(- )0 (=)
~X E|—oo,— —co, —
X 8 2

However, (—00,%) n (—Oﬂ,g) = (—0'-’:3)

Hence, x e (—oo,g)

Thus, the solution of the given inequation iS(—m,g) U (% o0 ).

24. Question

Solve the following linear inequations in R



5x -6

<1
X+6

Answer

Given 2*=¢ 1
x+6

X6 11
6

X+
Ex—6
=
X+ 6
EXx—6—(x+6)
X+6
bXx—6—X—-6
X+ 6
4x — 12
X+ 6
4(x—3)
=>7
X+6

—1<0

<0

<0

X+ 6

= <0

For this inequation to be true, there are two possible cases.
i.x-3>0andx+6<0
=>x-34+3>0+3andx+6-6<0-6
=x>3and x < -6

X E (3, ©) N (-, -6)

However, (3, ©) n (-», -6) =0

Hence, this case is not possible.
ii.x-3<0andx+6>0
=2x-34+3<0+3andx+6-6>0-6
=x<3and x> -6

S X € (-, 3) n (-6, )

However, (-», 3) n (-6, ©) = (-6, 3)

Hence, x € (-6, 3)

Thus, the solution of the given inequation is (-6, 3).
25. Question

Solve the following linear inequations in R

S5x +8 _
4-x
Answer
Given 2**8 - 5
4—x
bx+ 8
= —2<2-2




bx+ 8
4-x
5x+8—2(4—x)
= <0
4-—-x
bx+8—-8+2x
<0
4—X

= 2<0

=

4-—-x
For this inequation to be true, there are two possible cases.
i.x>0and4-x<0
=>x>0and4-x-4<0-4
=>x>0and -x< -4
=>x>0andx >4
L X E (0, ©)n (4, ©)
However, (0, ©) n (4, ©) = (4, )
Hence, x € (4, »)
ii.x<0and4-x>0
=>x<0and4-x-4>0-4
=>x<0and-x> -4
=>x<0andx<4
S X E (-, 0)Nn (-, 4)
However, (-», 0) N (-, 4) = (-, 0)
Hence, x € (-, 0)
Thus, the solution of the given.nequation is (-», 0)u (4, ).
26. Question

Solve the following linear inequations in R

x—1 "
X+3
Answer

Given*2* > 7
X+3




= =0

X+3

—(x+7)

>0
x+3

x+7
x+3

=

<0

For this inequation to be true, there are two possible cases.
i.x+7>0andx+3<0
=>X+7-7>0-7andx+3-3<0-3
=x>-7and x < -3

X E (-7, ©) n (-», -3)

However, (-7, ©) n (-», -3) = (-7, -3)

Hence, x € (-7, -3)

ii.x+7<0andx+3>0
=2xXx+7-7<0-7andx+3-3>0-3
=>x<-7and x > -3

X E (-, =7) 0 (-3, )

However, (-», -7) n (-3, ©) = O

Hence, this case is not possible.

Thus, the solution of the given inequation is (-7, -3).

27. Question

Solve the following linear inequations in R

TX =5 _
8x+3

.4

Answer

7x—5

Given = 4

8x+3
7x—5
8x+3
7x—5
8x+3
7x—5—4(8x+ 3)
8x+3 >0
7x—5—32x—12
8x+3
—25x — 17
8x+3

—(25x+ 17)
8x+3

2bx+ 17
8x+3

=

—4>4-4

= —4>=0

For this inequation to be true, there are two possible cases.



i.25x+17>0and 8 +3 <0
=225x+17-17>0-17and 8 +3-3<0-3
= 25x > -17 and 8x < -3

= L7 dx < 3
= _— _—
X 25 ana x g

17 3
wxe(~g5.) 0 (- )
However, (—g c:o) n (—c:o’— E) = (_ 7 _E)

Hence, x € (—— ——)

ii.25x+17<0and8x+3>0
=25x+17-17<0-17and8x +3-3>0-3

= 25x < -17 and 8x > -3

< L7 dx > 3
= _— _—
X 25 ana x g

(-2 —32)n(5=)
"X E| -0, —— ——, 0
X 25 8

However, (—oo,— g) n (— g, oo) =0

Hence, this case is not possible.

Thus, the solution of the given inequation is(—g, —Z).

28. Question
Solve the following linear inequations in R

x 1
x-5 2

Answer

Given — > é

X—a

2x— (x—5)
:;.—
X—5
x+5
Xx—5

=0

= =0

For this inequation to be true, there are two possible cases.

i, Xx+5>0andx-5>0



=>Xx+5-5>0-5andx-5+5>0+5
=x>-5andx>5

S X E (-5, ©) n (5, »)

However, (-5, «) n (5, ©) = (5, «)

Hence, x € (5, «)
ii.x+5<0andx-5<0
=2X+5-5<0-5andx-5+5<0+5
=>x<-5andx <5

S X € (-, -5) n (-, 5)

However, (-», -5) n (-», 5) = (-, -5)
Hence, x € (-, -5)

Thus, the solution of the given inequation is (-, -5) U (5, ).
Exercise 15.2

1. Question

Solve each of the following system of inequations in R
X+3>0,2x<14

Answer

Given x + 3 <0 and 2x < 14

Let us consider the first inequality.
X+3<0

=>x+3-3<0-3

=2Xx<-3

X € (-0, -3) (1)

Now, let us consider the second inequality.

2x < 14

=>x<7

SXE (-0, 7) (2)

From (1) and (2), we get

X € (-0, -3)n (-0, 7)

L XE (-x, -3)

Thus, the solution of the given system of inequations is (-», -3).
2. Question

Solve each of the following system of inequations in R
2x-7>5-x%x,11-5x=<1

Answer

Given2x-7>5-xand 11 -5x=<1



Let us consider the first inequality.
2x-7>5-x
=22X-7+7>5-x+7
=2x>12-X

252X+ x>12-Xx+ X

= 3x > 12

3x 12
=—>—

3 3

=2X>4

X E (4, ©) (1)

Now, let us consider the second inequality.
11-5x=<1

=211-5x-11=<1-11

=-Xx=<-2

=>x=2

LXE (2, ©) (2)

From (1) and (2), we get

X E (4, ©) n (2, )

X E (4, o)

Thus, the solution of the given system of inequations is (4, «).
3. Question

Solve each of the following system of inequations in R
Xx-2>0,3x<18

Answer

Given x -2 >0 and 3x < 18

Let us consider the first inequality.

Xx-2<0

=2X-24+2<0+2

=2X<?2

LXE (2, ) (1)

Now, let us consider the second inequality.

3x < 18



SX E (-, 6) (2)

From (1) and (2), we get

X € (2, ©) N (-, 6)

LXE(2,6)

Thus, the solution of the given system of inequations is (2, 6).
4. Question

Solve each of the following system of inequations in R
2x+6=0,4x-7<0

Answer

Given2x +6=0and4x-7<0

Let us consider the first inequality.

2x+6=0

=22x+6-6=0-6

=2X = -6

2x  —6
= — = —

2 2
=x=-3
S X € [-3, ©) (1)
Now, let us consider the second inequality.
dx -7 <0
=24x-7+7<0+7
=24x <7

4x<7
BT

7
ﬁ f—
5%

~XE (—00,2) (2)

From (1) and (2), we get

X€E[-3,2)N (—oa,z)

4
~X€E|-3,—
x 4

Thus, the solution of the given system of inequations is[—3,£)

5. Question

Solve each of the following system of inequations in R
3x-6>0,2x-5>0

Answer

Given 3x-6>0and2x-5>0

Let us consider the first inequality.



3Xx-6>0
=23x-6+6>0+6
=3X>06

3x>6
=>_ —
3 3

=2Xx>2

SXE (2, o) (1)

Now, let us consider the second inequality.
2x-5>0

=22x-5+5>0+5

=22x>5

2x 5
= _—> -

2 2

.5
ﬁ —_—
X735

“XE (gm) (2)

From (1) and (2), we get

Xx€(2,00) N @m)

5)
“XE|=, 00
XEe\2

Thus, the solution of the given system of inequations is(z, oo)

6. Question

Solve each of the following system of inequations in R
2x-3<7,2x>-4

Answer

Given 2x -3 <7 and 2x > -4

Let us consider the first inequality.

2x-3<7

=22x-3+3<7+3

=2x <10

2x 10
=—<—=

2 2
=>x<5
X E (-o,5)(1)
Now, let us consider the second inequality.

2x > -4



=X>-2

X E (-2, ©) (2)

From (1) and (2), we get

X € (-, 5) n (-2, «)

X € (-2,5)

Thus, the solution of the given system of inequations is (-2, 5).
7. Question

Solve each of the following system of inequations in R
2X+5=0,x-3=0

Answer

Given2x +5=0andx-3 =<0

Let us consider the first inequality.

2x+5=<0

=22x+5-5=0-5

=22x=<-5

2x =5k
= — = —

2 2

- 5
= X< o
2

“XE (—00,—3] (1)

Now, let us consider the second inequality.
x-3=<0

=>X-3+3=<0+3

=>x=<3

SX € (-, 3]1(2)

From (1) and (2), we get

XE (—00,— g] N (—eo, 3]

Thus, the solution of the given system of inequations is (—oo,— 3]

8. Question

Solve each of the following system of inequations in R
5x-1<24,5x+1>-24

Answer

Given5x -1 <24 and5x + 1 > -24

Let us consider the first inequality.

5x-1< 24



=>5x-14+1<24+1

=5x < 25

=2x<5

S X € (-, 5) (1)

Now, let us consider the second inequality.
5x+1>-24

=25x+1-1>-24-1

= 5x > -25

5}{:> —25
=:. — —
5 5

=2x>-5

S X € (-5, ») (2)

From (1) and (2), we get

X € (-», 5) n (-5, »)

L X E (-5,5)

Thus, the solution of the given system of inequations is (-5, 5).
9. Question

Solve each of the following system of inequations in R
3x-1=5,x+2>-1

Answer

Given3x-1=5andx+2>-1

Let us consider the first inequality.

3x-1=5

=23x-1+1=5+1

=3Xx=6

3x b6
= —=—
3 3

=2>x=2

X E (2, ) (1)

Now, let us consider the second inequality.
X+2>-1

2X+2-2>-1-2

=2Xx>-3

S X € (-3, ©) (2)

From (1) and (2), we get

X € (2, ©) n (-3, )



X E (2, o)

Thus, the solution of the given system of inequations is (2, «).
10. Question

Solve each of the following system of inequations in R
11-5x>-4,4x+ 13 =-11

Answer

Given 11 -5x > -4 and 4x + 13 = -11

Let us consider the first inequality.

11-5x>-4

=11-5x-11>-4-11

= -5x > -15

—bx -—15b
=—>—

5 5
=-X>-3
=2x<3
X E (-, 3) (1)
Now, let us consider the second inequality.
4x + 13 = -11

=24x +13-13<-11-13

=4x < -24
4x —24
= —<—
4

=X =<-6

X E (-, -6] (2)

From (1) and (2), we get

X € (-», 3) n (-, -6]

S X E (-, -6]

Thus, the solution of the given system of inequations is (-», -61.
11. Question

Solve each of the following system of inequations in R
4x-1=<0,3-4x<0

Answer

Given4x-1=<0and3-4x<0

Let us consider the first inequality.

4x-1=<0

=24x-1+1=<0+1

=24x <1

4x 1
= —< —
4 7 4



=X =

| =

~XE (—oa,ﬂ (1)

Now, let us consider the second inequality.
3-4x<0

=3-4x-3<0-3

= -4x < -3
4 4
=:-—}=={<:—E
4
3
=>X>Z

“XE Gm) (2)

From (1) and (2), we get

ce(=lJne)

"2 3

LXeEQ

Thus, there is no solution of the given system of inequations.
12. Question

Solve each of the following system of inequations in R
X+5>2(x+1),2-x<3(x+2)

Answer

Givenx +5>2(x+ 1)and 2 - x < 3(x + 2)
Let us consider the first inequality.
x+5>2(x+1)

2X+5>2x+2

=>X+5-5>2x+2-5

=X>2x-3

=2X-3 <X

=22Xx-3+3<x+3

=22Xx<Xx+3

22X -X<X+3-Xx

=>x<3

SX E (-, 3) (1)

Now, let us consider the second inequality.
2-x<3(x+2)

=22-X<3x+6

=22-X-2<3x+6-2



=>-X<3x+4
=3X+ 4 > -x
=23x+4-4>-x-4
=3x>-x-4
=2>3X+Xx>-Xx+x-4
=24x > -4

4 —4
= —>—

4 4
=x>-1
SXE (-1, ©) (2)
From (1) and (2), we get
X € (-», 3) n (-1, «)
L X E (-1, 3)
Thus, the solution of the given system of inequations is (-1, 3).
13. Question
Solve each of the following system of inequations in R
2(x-6)<3x-7,11-2x<6-x
Answer
Given 2(x-6) <3x-7and 11 -2x<6-x
Let us consider the first inequality.
2(x-6) <3x-7
=22x-12<3x-17
=22x-12+12<3x-7 + 12
=22x<3x+5
= 3X + 5 > 2X
=3x+5-5>2x-5
=3x>2x-5
= 3X -2x >2x-5-2x
=x>-5
S X E (-5, ») (1)
Now, let us consider the second inequality.
11-2x<6-X
=211-2x-11<6-x-11
=-2Xx<-x-5
=-Xx-5>-2x
=-X-54+5>-2x+5
=2-X>-2Xx+5

=-X+2X>-2Xx+ 5 + 2x



=2x>5

X E (5, ©) (2)

From (1) and (2), we get

X € (-5, @) n (5, «)

X € (5, »)

Thus, the solution of the given system of inequations is (5, «).
14. Question

Solve each of the following system of inequations in R

3X

5x-7<3(x+3),1-"=x—4

-

Answer
Given 5x - 7 < 3(x + 3) and1—?2x—4

Let us consider the first inequality.
5x -7 < 3(x + 3)
=25x-7<3x+9
25x-7+7<3x+9+7

=5x <3x + 16

= 5x - 3x < 3x + 16 - 3x

=2x <16

2x 16
=< —

2 2

=>X<8
S X € (-, 8) (1)

Now, let us consider the second.inequality.

3x
1-;2)(-4
2—3x
= 5 =x—4

2—3x
=:-( 5 )xzz(x—4)x2

=2-3x=2(x-4)
=2-3x=2x-8
=2-3x-2=2x-8-2

= -3x = 2x - 10

= 2x - 10 = -3x
=2x-10+ 10 =-3x + 10
=2Xx < -3x + 10

= 2X + 3X = -6Xx + 10 + 6x

=5x <10



X E (-, 2] (2)

From (1) and (2), we get

X € (-, 8) n (-, 2]

L X E (-0, 2]

Thus, the solution of the given system of inequations is (-», 2].
15. Question

Solve each of the following system of inequations in R

I 3 /
X3 S 622+ 3) < 6(x - 2) + 10
4 3
Answer
2x—3

Given —2:_}4?“—6and 2(2x + 3) < 6(x - 2) + 10

Let us consider the first inequality.

2x—3 2}4}; 6
4 3

2x—3—8 4x-—18
=
4 3
2x— 11 4x—18
=
4 3
(ZX— 11
=

=

=

X 8
)xBx-ﬂ:z(T)xer}

= 3(2x - 11) = 4(4x - 18)
=6Xx-33=16x-72
=6Xx-33+33=16x-72+33
= 6X = 16x - 39
= 16x - 39 = 6Xx
= 16x - 39 + 39 = 6x + 39
= 16X < 6x + 39
= 16X - 6X < 6X + 39 - 6X
= 10x =< 39

10x 39

=> _
10 10

{39
=>X_1C|

39
—oo, 22| (1
X€ ( , 10] (1)
Now, let us consider the second inequality.

2(2x + 3) <6(x-2)+ 10



=24x + 6 <6x-12+ 10
24X + 6 <6x-2

24X +6-6<6X-2-6
=>4x <6x-8

= 6X - 8 > 4x
=>6x-8+8>4x+ 8
=6X >4x + 8

= 6X - 4x > 4x + 8 - 4x
=2x>8

2x>8
7573

=2X>1
L X E (4, =) (2)

From (1) and (2), we get
39
XE (—OO,E] N (4,c0)

LXEOD
Thus, there is no solution of the given system of inequations.
16. Question

Solve each of the following system of inequations in R

Tx —1 3x+8
< —3, +11=0
2 3
Answer
Given ”2‘1 <—3andZ2 11 <9

Let us consider the first inequality:

Tx—1
2

< -3

Tx—1
=:-( 2 )><2<—3><2

=>7x-1<-6
=27x-14+1<-6+1
=>7x<-5

7x<—5
7757
L5
=x<—=
7

~XE (—oo, —g) (1)

Now, let us consider the second inequality.



3x+8
+11<0

3x+8+55
5

3x+ 63
5

(3X+ 63
=

=

= <0

)><5<0><5

=3x+63<0
=23x+63-63<0-63
= 3X < -63

=>x<-21
SX € (-, -21) (2)
From (1) and (2), we get
5
XE (—00,— ?) N (—oo,—21)
LX E (-, =21)
Thus, the solution of the given system of inequations is (-, -21).
17. Question
Solve each of the following system of inequations in R

N+ +7
X+l s X275

7x-1  x-8

Answer
. 2x+1 X+7
GivenZZ < gand .~ 7
Tx—1 x—8

Let us consider the first inequality.
2x+1 S
Tx—1
2x+1
=
7x—1
2x+1
:;. p—
Tx—1
2x+ 1—-5(7x—1) -0
=
7x—1
2x+1—35x+5
Tx—1
—33x+6
7x—1
—3(11x—2)
= ——2>0
7x—1

—5>5-5

5>0

=




1ix—2
=
Tx—1

For this inequation to be true, there are two possible cases.
i.1lx-2>0and7x-1<0
=211x-24+2>0+2and7x-1+1<0+1

=1lx>2and 7x <1

:}2 q <1
= — Z
X llanx 7

xe(Zm)o(n)

11’ i
However, (—g 0'3) n (—oo,— z) =0
Hence, this case is not possible.
ii.11x-2<0and 7x-1>0
=21Ix-2+2<0+2and7x-1+1>0+1

=1lx<2and7x>1

<2 d>1
=x<g7andx>-

(o) (5=
e —_00 — — o0
e\ "\7

However, (—oo,i) n (3, o-n) = (3,1)
11 7 711

1 2
Hence, x e (—,—
711

) (@

Now, let us consider the second inequality:

Xx+7

> 2
X—8

= —2=0

x—8
Xx+7—-2(x—8)
=
X—8
x+7—-2x+16
X—8
—x+ 23
x—28
—(x—23)
:;.—
X—8
x—23<
X—8

=0

=

>0

=0

=

For this inequation to be true, there are two possible cases.
i.x-23>0andx-8<0
=>X-23+23>0+23andx-8+8<0+38
=>x>23andx <8

X E (23, ©) n (-», 5)



However, (23, ) n (-»,5) =Q

Hence, this case is not possible.
ii.x-23<0andx-8>0
=>x-234+23<0+23andx-8+8>0+8
=x<23andx>8

S X € (-», 23) n (8, »)

However, (-», 23) n (8, ») = (8, 23)

Hence, x € (8, 23) (2)

From (1) and (2), we get

1 2
xe(5.=)n(823)
LXEQD

Thus, there is no solution of the given system of inequations.
18. Question

Solve each of the following system of inequations in R

0-::_—X-::3

2
Answer
Given 0 < _?\ <3
The above inequality can be split into two inequalities.
0<—=and —= <3

2 2
Let us consider the first inequality.
0< X

2

X

=20x2< 3 X2

=0<-x
=-x>0
=2>x<0
S X € (-, 0) (1)

Now, let us consider the second inequality.

X<3
2

X
= ——xX2<3x2
2
=-X<6
=X > -6
X E (-6, ) (2)

From (1) and (2), we get



X € (-», 0) n (-6, x)

L X E (-6, 0)

Thus, the solution of the given system of inequations is (-6, 0).
19. Question

Solve each of the following system of inequations in R
10 = -5(x-2) <20

Answer

Given 10 = -5(x - 2) < 20

The above inequality can be split into two inequalities.
10 = -5(x - 2) and -5(x - 2) < 20

Let us consider the first inequality.

10 = -5(x - 2)

=10 = -5x + 10

=210-10=-5x+10-10

=0 = -5x

=0 + 5x = -5x + 5X

=5x=<0

=>x=<0

S X E (-, 0] (1)

Now, let us consider the second inequality.

-5(x -2) <20

=-5x +10 < 20

=-5x+10-10<20-10

=-5x <10

—bx 10
= — < —

5 5

=2-X<?2

=X > -2

X E (-2, ©) (2)

From (1) and (2), we get

X € (-», 0] n (-2, »)

LXE (-2, 0]

Thus, the solution of the given system of inequations is (-2, 0].
20. Question

Solve each of the following system of inequations in R
-5<2x-3<5

Answer

Given-5<2x-3<5



The above inequality can be split into two inequalities.
-5<2x-3and2x-3<5

Let us consider the first inequality.

-5<2x-3

=2x-3>-5

=22x-3+3>-5+3

= 2X > -2

SX E (-1, ) (1)

Now, let us consider the second inequality.
2x-3<5

=22Xx-3+3<5+3

=22x<8

2x 8
= _—<

2 2

=2Xx<4

=X > -2

X E (-, 4) (2)

From (1) and (2), we get

X € (-1, o) n (-, 4)

L X E (-1, 4)

Thus, the solution of the given system.of inequations is (-1, 4).
21. Question

Solve each of the following system of inequations in R

4 3. 6
X+1 x+1

P

X =0

|
17

Answer
Given—* <3< x>0
x+1 x+1
The above inequality can be split into two inequalities.

ig_: 3and 3<i
x+1 x+1

Let us consider the first inequality.

4 -3
Xx+1°

As x>0, we havex + 1 > 0.

4
:(m)x(x+1)£3x(x+l)



>4 <3(x+1)

=24 =<3x+3
=3x+3=4
=23x+3-3=4-3
=3x=1

3x 1
= _—=C
3 3

}1
=X 3

= E, 0'3) (1)

Now, let us consider the second inequality.

6
Xx+1

3<

As x >0, we havex + 1> 0.

3 (+1){:( 6 ) (x+1)
*® = |(— | x

== X X+ 1 X

=>3(x+1)=<6
=3Xx+3=<6

=23Xx+3-3=<6-3

X E (~w, 1] (2)

From (1) and (2), we get

XE [%oo) N (—oo, 1]

5.1]
~XE |-,
A

Thus, the solution of the given system of inequations is E 1]

Exercise 15.3
1. Question

Solve each of the following system of equations in R.

1] 8
X+—|==

3] 3
Answer

We know that,

|X+a|>r <= x>r-a or x<-(a+r)

1 ]
Here, 3 = 3 andr = 3



>8 1 - 8+1
=X 3 301x (3 3)

:}7 < 9
=X>-orx< —
3 3

7
=X> 3 orx< —3
7
= XE(E,O'D) orx e (—oo,—3)

= xe(—mw,-3)U (g 00)

We can verify the answers using the graph as well.

14

2. Question

Solve each of the following system of equations.in R.
[4-x[+1<3

Answer

|[4-x|+1<3

Subtracting 1 from both the sides.
= |4-x|+1-1<3-1

= |4-x|<2

We know that,

|a-x|<r & a-r<x<a+r

Here, a=4 and r=2

= 4-2<x<4+2

=2<x<6

= x €(2, 6)

We can verify the answers using graph as well.



3. Question

Solve each of the following system of equations in R.

Answer
The equation can be re-written as

3x 4 5

=
2 21 12

We know that,

|x-a|sr & a-r < x= a+r

Here,a = 2 andr = >
12
5 5{3}{{ 2_|_5
=> _____ —_—
12 2 12

24—-5 3x 2445
12 2 12
19 3x 29
S
12 2 12

Now, multiplying the whole inequality by 2 and dividing by 3, we get

19 29
=5 —=<X < —
18 18

19 29

= XE€ E,E

We can verify the answers using graph as well.



4. Question

Solve each of the following system of equations in R.

[x -2 o

X — “»
Answer

lx— 2]
X—2

Clearly, x#2, as it will lead equation unmeaningful.
Now, two case arise:

Casel: x-2>0

= X>2

In this case |x-2|=x-2

=X € (2, ©)....(1)

Case 2: x-2<0

= X<2

In this case, |x-2|=-(x-2)

—(x—2)
— =0
X—2
=-1>0

Inequality doesn’t get satisfy
., this case gets nullified.
= x€(2,0) (from 1)

We can verify the answers using graph as well.



4

5. Question

Solve each of the following system of equations in R.

1
|x|-3

1
2

Answer

We know that, if we take reciprocal of any inequality we need to change the inequality as well.
Also,

|x|-3=0

= |x|>3 or [x|<3

For |x|<3

= -3<x<3

= xe (-3, 3) ....(1)

.., The equation can be re-written as-

Xx|[—3>2

Adding 2 both the sides, we get-

[x]-34+3> 243

= |x|>5

We know that,

[X |>a <= x<-a or x>a

Here, a=5

= x<-5o0rx>5....(2)

= X €(-,-5) or xe(5, »)

=X €(-x,-5)UJ (-3, 3) U (5, ) (from 1 and 2)

We can verify the answers using graph as well.



6. Question

Solve each of the following system of equations in R.

[x+2|-x N
<2
X
Answer

The equation can be re-written as

Ix+ 2|
—1<2

Adding 1 both the sides, we get,

lx+ 2|
X

<3

Subtracting 3 both the sides

|x+ 2|

= 3<0

Clearly, x=0, as it will lead equation'unmeaningful.
Now, two case arise:

Casel: x+2>0

= X>-2

In this case |x+2|=x+2

XxX+2

—3<0

X+2—-3x
X
7_(2};_2)<0
2x—2
X

<0

>0

Considering Numerator,

2x-2>0



=x>1

=X€ (1, »)....(1)

Case 2: x+2<0

= x<-2

In this case, |x+2|=-(x+2)

—(x+2
&+ .,

—Xx—2—-3x
— =<0
X

—(4x+2
) P
X

x4+ 2
X

>0

Considering Numerator,
4x+2>0

- 1
= X> 2
2

But x<-2

Now, from Denominator, we have-

=X € (-0 ,0)...(2)

= x€(—o,0)U (1, ») (from 1 and 2)

We can verify the answers using graph as well.

|
|

o

7. Question

Solve each of the following system of equations in R.

2x -1

- )
T

x—1
Answer

x#1, as it will lead equation unmeaningful.



Now, on subtracting 2 from both the sides, we get-

—-2=0

|2x— 1
x—1
Now, 3 case arises:

Case l:1<x<wm

For this case, |2x-1]=2x-1 and |x-1|=x-1

—-2=0

|2x—l
x—1

2x—1

= —2=0
1

X_
2x—1-2x+2
Xx—1

! >0
z;'x—l
=x€(l,o)..(1)
Case2:£1<x<1

For this case: |2x-1|=2x-1 and |x-1|=-(x-1)

|2x— 1 50
x—1
2x—1
=>7_
—(x—-1)
—(2x—1)—2x+ 2
=
x—1

2>0

=0

—4x+3
=—>=>10
x—1
4x—3

<
x—1

=

= XE€ (2,1) ...(2)
Case 3: —m <x<§

For this case: |2x-1|=-(2x-1) and |x-1|=-(x-1)

2x—1
I
x—1

2x—1-—-2x+2
x—1

1
= 1 =0
Which is not possible, hence, this will give no solution.
= xe (3,1)U(1,) (from 1 and 2)

We can verify the answers using graph as well.



8. Question
Solve each of the following system of equations in R.

[x -1+ [x—2|+[x-3|z6

Answer

Subtracting 6 from both the sides, we get-
[X-1]+|x-2|+|x-3]-6=0

Here, we have 4 cases:

Case 1: -o <x<1

For this case, |x-1|=-(x-1), [x-2|=-(x-2) and |x-3|=-(x-3)
= -(x-1+x-2+x-3+6)=0

= X-1+Xx-2+x-3+6<0

= 3x<0

= x<0

= X€ (-, 0) ...(1)

Case 2:1<x<2

For this case, |x-1|=x-1, |x-2|=-(x-2) and |x-3|=-(x-3)
= X-1-X+2-x+3-6=0

= -x-2=0

= xX+2<0

= X<-2

Which doesn’t signify the interval

Case 3:2<x<3

For this case, |x-1|=x-1, |x-2|=x-2 and x-3=-(x-3)
= X-1+Xx-2-x+3-6=0

= x-6=0

= X=6



Which doesn’t signify the interval

Case 4:3<x<»

For this case, |x-1|=x-1, |x-2|=x-2 and |x-3|=x-3
= X-14+Xx-2+x-3-6=0

= X-1+Xx-2+x-3-6=0

= 3x-12>0
= x>4

=Xe (4, »)..(2)

= X€ (-0 ,0U(4, ) (from 1 and 2)

We can verify the answers using graph as well.

9. Question

Solve each of the following system of equations in R.

x-2-1
|x—j—2;0
Answer
[x—2]—-1
k—2—2="

Clearly, [x-2]|-2#0
= |x-2|#2

= x#0 and x#4
Now, 2 case arise:

Case 1l:-»o <x<2

For this, |x-2|=-(x-2)



x—2) -1
“x—2)—2°"

-xX+1

—X

x—1

=0

X
=xe€ (0,1]...(1)
Case 2: 2<x<w

For this, [x-2|=x-2

x—2-1
X—Z—ZEO
XxX—3
x—4£0

=>Xx€[3,4)...(2)
=x€(0,11UI3, 4) (from 1 and 2)

We can verify the answers using graph as well.

10. Question
Solve each of the following system of equations in R.

1
x| -3

1
= —
-
A

Answer

We know that, if we take reciprocal of any inequality we need to change the inequality as well.
Also,

[x]-3=0

= |x|>3 or |x|<3

For |x|<3

= -3<x<3

=x€ (-3, 3) ...(1)

.., The equation can be re-written as-



Xx|[—-3=2

Adding 2 both the sides, we get-

[X|-34+3= 2+3

= |x|=5

We know that,

|X |=a e x=-a or x=a

Here, a=5

= X<-5 or x=5

= X €(-,-5 ] or xe[5, ») ...(2)

=X €(-x,-51U (-3, 3) UI5, ) (from 1 and 2)

We can verify the answers using graph as well.

- = I+

‘ 7 I|

11. Question

Solve each of the following system of equations in R.

|x—1‘—‘x =3

Answer

Subtracting 3 from both sides, we get-
[x+1|+|x|-3>0

For this, we have 3 cases,

Case l:-o <x<-1

For this, [x+1|=-(x+1) and |x|=-X
-(x+1)-x-3>0

-2x-1-3>0

2x+4<0

X<-2

=X € (-o,-2)...(1)

Case 2: -1<x<0



For this, [x+1|=x+1 and |x|=-X
X+1-x-3>0

-2>0

Which is absurd, thus it leads to no solution.
Case 3: 0<x<wx

For this, |[x+1|=x+1 and |x|=x
X+1+x-3>0

2x-2>0

x>1

=>xX€e(l, ©)..(2)

= X€ (-© , -2)U (1, « ) (from 1 and 2)

We can verify the answers using graph as well.

\ 3 f

=]

12. Question
Solve each of the following system of equations in R.
|

Xx—2(=3

Answer

We know that,

as=s | x-c| =be xe[-b+c, -a+c]U [a+c, b+]
o, 1=|x-2|=3 &= xe [-342, -1+2]1 U [1+2, 3+2]
—=xe€ [-1, 1]UL3, 5]

We can verify the answers using graph as well.
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13. Question
Solve each of the following system of equations in R.

|3>—4x =9

Answer

Subtracting 9 from both sides, we get-
|3-4x]-9=0

For this, we have 2 cases,

Case li—m0 < x < z

For this, |3-4x|=3-4x
3-4x-9=0
-4x-6=0

4x=-6

£_

e

Case 2: 0<x<wx

For this, |3-4x|=-(3-4X)
-3+4x-9=0

4x-12=0

4x=12

= X€ [3, » ) ...(2)
= X€ (—oo,—;] U[3,c0) (from 1 and 2)

We can verify the answers using graph as well.
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Exercise 15.4

1. Question

Find all pairs of consecutive odd positive integers, both of which are'smaller than 10, such that their sum is
more than 11.

Answer

We need to assume two consecutive odd positive integers.
So, let the smaller odd positive integer be x.

Then, the other odd positive integer will bedx +2).
Given: Both these numbers are smaller than 10....(i)
And their sum is more than 11. ...(ii)

So,

From given statement (i),

X < 10 ...(iii)

x+2<10

=>x<10-2

=x < 8...(iv)

From given statement (ii),

Sum of these two consecutive odd positive integers > 11
=(xX)+(x+2)>11

2X+x+2>11

=2x+2>11

=22(x+1)>11

+12>11
=X 5



=2X> g (V)

From inequalities (iv) & (v), we have
9

X <8 &x :}E

It can be merged and written as

9< <8
- <X
2

This means that x lies between 9/2 (or 4.5) and 8.

Note the odd positive integers lying between 4.5 and 8.
They are 5 and 7.

Also, consider inequality (iii), that is, x < 10.

So, from inequalities (iii) & (v), we have
X <10 &x > 3

It can be merged and written as
i <x< 10

— <X

2

Note that, the upper limit here has shifted from 8 to 10.\Now, x is odd integer from 4.5 to 10.
So, the odd integers from 4.5 to 10 are 5, 7 and 9.

Now, let us find pairs of consecutive odd<ntegers.

Letx=5then(x+2)=(5+2)=7.

Letx =7,then (x + 2) = (7 + 2) = 9.

Let x =9, then (x + 2) = (94 2)/= 11. But, 11 is greater than 10.

Hence, all such pairs of odd consecutive positive integers required are (5, 7) and (7, 9).

2. Question

Find all pairs of consecutive odd natural number, both of which are larger than 10, such that their sum is less
than 40.

Answer

We need to assume two consecutive odd natural numbers.
So, let the smaller odd natural number be x.

Then, the other odd natural number will be (x + 2).

Given: Both these numbers are larger than 10. ...(i)

And their sum is less than 40. ...(ii)

So,

From given statement (i),

x > 10 ...(iii)



Xx+2>10

=>x>10-2

=x>8

Since, the number must be greater than 10, x > 8 can be ignored.
From given statement (ii),

Sum of these two consecutive odd natural numbers < 40
=(X)+(x+2)<40

=>X+x+2<40

=2X+2 <40

=2(x+ 1) <40

+1<40
=X 5

=>x+1<20

=>x<20-1

=x <19 ...(iv)

From inequalities (iii) & (iv), we have

x>10&x <19

It can be merged and written as

10 <x <19

From this inequality, we can say that x lies between 10 and 19.
So, the odd natural numbers lying between 10 and 19 are 11, 13, 15 and 17. (Excluding 19 as x < 19)
Now, let us find pairs of consecutive odd.natural numbers.
Let x = 11, then (x + 2) = (11 + 2) = 13

Let x =13, then (x + 2) = (13 + 2) = 15

Let x = 15, then (x + 2) = (15 +2) = 17

Let x =17, then (x + 2) = (17 + 2)'= 19.

Hence, all such pairs of consecutive odd natural numbers required are (11, 13), (13, 15), (15, 17) and (17,
19).

3. Question

Find all pairs of consecutive even positive integers, both of which are larger than 5, such that their sum is
less than 23.

Answer

We need to assume two consecutive even positive integers.
So, let the smaller even positive integer be x.

Then, the other even positive integer will be (x + 2).

Given: Both these numbers are larger than 5. ...(i)

And their sum is less than 23. ...(ii)

So,

From given statement (i),



x > 5 ...(iii)

X+2>5

=>Xx>5-2

=X>3

Since, the number must be larger than 5, x > 3 can be ignored.
From given statement (ii),

Sum of these two consecutive even positive integers < 23
=(x)+(x+2) <23

=X+ X+2<23

=2Xx +2 <23

=22(x+1) <23

+1<23
=X -
2

=2x+1<115

=2x<115-1

=X < 10.5 ...(iv)

From inequalities (iii) & (iv), we have

x>5&x<10.5

It can be merged and written as

5<x<10.5

From this inequality, we can say that x lies between.5 and 10.5.

So, the even positive integers lying between 5 and 10.5 are 6, 8 and 10.
Now, let us find pairs of consecutive even positive integers.
Lletx=6,then(x+2)=(6+2) =8

Let x = 8, then (x + 2) = (84 2),=10

Let x = 10, then (x + 2) = (10 + 2)'= 12.

Hence, all such pairs of consecutive even positive integers required are (6, 8), (8, 10) and (10, 12).
4. Question

The marks scored by Rohit in two tests were 65 and 70. Find the minimum marks he should score in the third
test to have an average of at least 65 marks.

Answer

Given: Marks scored by Rohit in two tests are 65 and 70.

To find Minimum marks in the third test to make an average of at least 65 marks.
Let marks in the third test be x.

According to the question, we need to find minimum x for which the average of all three papers would be at
least 65 marks.

That is,
Average marks in three papers = 65 ...(i)

Now, we know that average is given as



Total sum of all numbers

Average =
& Total number of items

So, an average of the marks in these three tests is given by

Sum of marks in three tests

Average =
verage 3

Marks in first two papers + Marks in third test
= Average = 3

6b+70+x
= Average = —————

3

135 +x

= Average = 3

Substituting this value of average in the inequality (i), we get

135 +x
3

= (135 + x) =65 x 3
= (135 + x) = 195
=x = 195-135

=X =60

This inequality means that Rohit should score at least 60 marks in‘his third test to have an average of at
least 65 marks.

So, the minimum marks to get an average of 65 marks'is 60.
Thus, the minimum marks required in the third test is 60.
5. Question

A solution is to be kept between 86° and95°F. What is the range of temperature in degree Celsius, if the

Celsius (C)/Fahrenheit (F) conversion formula is given by F = 2(‘ + 32,
q

Answer

We have been given that, a solution is kept between 86° F and 95° F.
Let F; = 86° F

And let F, = 95°

The conversion formula is

F 9c+32
5

We need to convert Fahrenheit into degree Celcius.
So, take F; = 86° F

Using the formula, we have

9

9
= =C;=F,— 32



5
= €, =5(F;1—32)

5
= C,=5(86—32)

5
=€y =5 x54
=>C1=5X6
~Cy=30°C

Now, take F, = 95° F

Using the formula, we have

9
9
= 2C, = F,—32
5
=, =5 (F,— 32)

5
= C, =5(95-32)

5
= C,=5x63
=>C2=5X7
=Cy=35°C

Therefore, the range of temperature of the solution in degree Celsius is 30° C and 35° C.

6. Question

A solution is to be kept between 30°C and.35°C. What is the range of temperature in degree Fahrenheit?
Answer

We have been given that, a solution is kept between 30° C and 35° C.

LetC; =30°C

And let C; =35°C

The conversion formula is given by
F i C+ 32
"5
We need to convert degree Celsius to degree Fahrenheit.

So, take C; = 30° C

Using the formula, we have

9

9
= F1=2(30) + 32

=F,=9X6+ 32



=F; =54+ 32
=F; =86°F
Now, take C; = 35° C

Using the formula, we have

9

9
= F, = =(35) +32

=>F,=9x7+ 32

=F, =63 + 32

=F,=95°F

Therefore, the range of temperature of the solution in degree Fahrenheit is 86° F and 95° F.

7. Question

To receive grade ‘A’ in a course, one must obtain an average of 90 marks or more in five papers each of 100
marks. If Shikha scored 87, 95, 92 and 94 marks in first four papers, find thesminimum marks that she must
score in the last paper to get grade ‘A’ in the course.

Answer

Given that, there is total of five papers that Shikha has attended.

The score in the first four papers is 87, 95, 92 and 94.

To receive grade ‘A,’ the average marks in the five papers.must be 90 or more.
Let marks in the fourth paper be x.

According to the question, we need to find minimum x for which the average of all five papers would be at
least 90 marks.

That is,
Average marks in five papers = 90 ..«(i)
Let us find the average marks in five papers. It is given by

Total sum of all numbers

Average =
verage total number of items
So,
Sum of marks in five papers
Average =
5
Sum of marks in four papers + x
= Average =
5
87+95+92+94 +x
= Average =
5
368 +x
= Average = B

Substituting this value of average in the inequality (i), we get

368 +Xx
=
5

= (368 +x) =90 x5



= (368 + x) = 450
=X = 450 - 368
=X = 82

This inequality means that Shikha should score at least 82 marks in her fifth test to have an average of at
least 90 marks.

So, the minimum marks to get an average of 90 marks is 82.
Thus, the minimum marks required in the fifth test is 82.

8. Question

. . 3
A company manufactures cassettes and its cost and revenue functions for a week are C' =300+ =x and R
]

= 2x respectively, where x is the number of cassettes produced and sold in a week. How many cassettes
must be sold for the company to realize a profit?

Answer

We have been a week’s data,

3
Cost of cassette,C = 300 + EX

Revenue, R = 2x

Where x = number of cassettes produced and sold in a week.
We know that profit is given by,

Profit = Revenue - Cost ...(i)

Revenue is the income that a business has from its normal business activities, usually from the sale of goods
and services to customers.

A cost is the value of money that has been used up to produce something or deliver a service and hence is
not available for use anymore.

And Profit is the gain in the business.

So, it is justified that profit in any business would be measured by the difference in the capital generated by
the business and the capital used up in the business.

Profit generated by the company manufacturing cassettes is given by,
Profit = R - C (from (i))
Where, R = Revenue

C = Cost of cassette

Here,

If R < C, then

Profit< 0

= There is a loss.

If R = C, then

Profit =0

= There is no profit no loss.
If R > C, then

Profit > 0



= There is a profit.
We need to find the number of cassettes sold to make a profit. That is, we need to find x.
So, R > C (to realize a profit)

Substituting values of R and C. We get

3
2X > 300+£x

3
= ZX—EX.‘P 300

4x — 3x

= = 300

X > 300
=3

= x> 300 x 2

= x > 600

This means that x must be greater than 600.

Thus, the company must sell more than 600 cassettes to realize a profit.
9. Question

The longest side of a triangle is three times the shortest side, and the third' side is 2 cm shorter than the
longest side if the perimeter of the triangle at least 61 cm, Find the minimum length of the shortest-side.

Answer

We are given with a triangle,

The longest side of this triangle = 3 x Shortest side<..(i)
The third side of this triangle = Longest side - 2.cm ...(ii)
The perimeter of the triangle = 61 cm .. .(iii)

Let

Shortest side of the triangle =.a

The longest side of the triangle = b

The third side of the triangle = ¢

So

From (i),

b=3xa

=b = 3a...(iv)

From (ii),

c=b-2

=>c=3a-2("b=3a)..(v)

Then, perimeter is given by

Perimeter of the triangle =a + b + ¢

Substituting the values of b and ¢ from equation (iv) and (v) respectively, we get

Perimeter of the triangle = a + (3a) + (3a - 2)



= Perimeter of the triangle = 7a - 2 ...(vi)

Putting the value of perimeter of the triangle from (v) in inequality (iii), we get
7a-2 =61

=>7a=61+2

= 7a =63

This means, ‘a’ which is the shortest side of the triangle is 9 or more than 9.
Thus, the minimum length of the shortest side of the triangle is 9 cm.
10. Question

How many liters of water will have to be added to 1125 liters of the 45% solution of acid so that the resulting
mixture will contain more than 25% but less than 30% acid content?

Answer

Given: Volume of the existing solution = 1125 liters

Amount of acid in the existing solution = 45% of 1125 ...(i)

And the rest 55% of 1125 liters is the amount of water in it, which need.not be computed.
Let the water added (in liters) be x in 1125 liters of solution.

According to the question,

x liters of water has to be added to 1125 liters of the 45% solution.

We can say that, even if x liters of water is added to the 1125 liters of solution, acid content will not change.
Only water content and the whole volume of the solution will get affected.

So, the resulted solution will have acid content as follows:
The acid content in the solution after adding x liters of water = 45% of 1125 ...(ii)

[- we know that the amount of acid content will not change after adding water to the whole solution. So,
from equation (i), we have this conclusion]

Also, according to the question,

This resulting mixture will contain more than 25% acid content.

So, we have

Acid content in the solution after adding x litres of water > 25% of new mixture

= 45% of 1125 > 25% of (1125 + x) [" from equation (ii)]

B 1125 > 2 (1125 +
= T00”" 100 % ¢ X)

=45 x 1125 > 25(1125 + x)
=9 x 1125 > 5(1125 + x)
=9 x 225> 1125 + x

= 2025 > 1125 + x

= x < 2025 -1125

=X < 900



Also,

This resulting mixture will contain less than 30% acid content.

So, we have

Acid content in the solution after adding x litres of water < 30% of new mixture

= 45% of 1125 < 30% of (1125 + x) [ from equation (ii)]

> 1125 < =2 (1125 +
=X .
100 100 * ¢ X)

=45 x 1125 < 30(1125 + x)
=9 x 1125 < 6(1125 + x)
=3 x 1125 < 2(1125 + x)

= 3375 < 2250 + 2x

= 2X + 2250 > 3375

= 2Xx > 3375 - 2250

=2x > 1125

=x > 562.5
Thus, we have got x < 900 and x > 562.5.
= 562.5 < x < 900

Hence, the required liters of water to be added to 1125(liters of solution is between 562.5 liters and 900
liters.

11. Question

A solution of 8% boric acid is to be diluted by adding a 2% boric acid solution to it. The resulting mixture is to
be more than 4% but less than 6% boric acid. If there are 640 liters of the 8% solution, how many liters of 2%
solution will have to be added?

Answer

Volume of the 8% solution = 640 litres

Boric acid present in the 8% solution = 8% of 640 ...(i)
And the rest 92% of 640 litres is water in the 8% solution.
Let volume of 2% solution added to 640 liters be x.

Boric acid present in 2% solution = 2% of x ...(ii)

New volume of 8% solution = 640 + x ...(iii)

Boric acid present in the new solution (that is, after adding x litres of 2% solution to 8% solution) = Boric acid
present in the 8% solution + Boric acid present in the 2% solution [from (i) & (ii)]

= Boric acid present in the new solution = 8% of 640 + 2% of x

=Boric acid present in the new solution = (% * 640) + (ﬁ X X)

=Boric acid present in the new solution = 24 (i ¥ 640) (iv)
100 100

According to the question,

The resulting mixture is to be more than 4% but less than 6% boric acid.



That is, the boric acid content in the resulting mixture must be more than 4% but less than 6% boric acid.
So, first let us take boric acid content in the resulting mixture to be more than 4%.

= Boric acid present in the new solution > 4% of the new volume of 8% solution

2X+(8 640)> 640+
= 700 \100~ 100 % ¢ X)

[from (iii) & (iv)]

2% 8x640 4(640 + x)

=00 100 100

2+ (8 640) _ 4(640+x)
= 100 100

= 2x + 5120 > 2560 + 4x
= 5120 - 2560 > 4x - 2x
= 2560 > 2x

= 2x < 2560

< 2560
=X 2

=X < 1280
Now, let us the take boric acid in the resulting mixture to be less than 6%.

= Boric acid present in the new solution < 6% of the new volume of 8% solution

2% +( 8 640)< © 640+
= — S S
100 \100* 100~ ¢ X)

[from (iii) & (iv)]

2x 8 x640 < 6(640 + x)

=100 100 100

2x+ (8 x 640) < 6(640+ x)
=
100 100

= 2x + 5120 < 3840 + 6x
= 5120 - 3840 < 6X - 2X
= 1280 < 4x

= 4x > 1280

:}1280
=X>—
4

= x > 320

We have

x <1280 & x > 320
=320 < x <1280

Hence, the required liters of 2% solution to be added to 8% of the solution is between 320 liters and 1280
liters.

12. Question

The water acidity in a pool is considered normal when the average pH reading of three daily measurements
is between 7.2 and 7.8. If the first two pH reading is 7.48 and 7.85, find the range of pH value for the third



reading that will result in the acidity level is normal.

Answer

Given that,

pH value of the first reading = 7.48

pH value of the second reading = 7.85

We need to find the range of the pH value for the third reading so that the acidity level in the pool is normal.

But the acidity level in the pool is considered normal when the average pH reading of the three
measurements is between 7.2 and 7.8.

That is, 7.2 < average pH reading of the three measurements < 7.8 ...(i)
Let us find the average pH reading of the three measurements.

For this, let the pH value of the third reading be x.

Then, the average is given by

Sum of pH value of all three readings

Average =
g 3
= Average
pH value of first reading + pH value of second reading + pH value of third reading
B 3
748 +7.85+x
= Average = —————
3
1533 +x
= Average = ——

3
Substituting this value of average in inequality (i), we get

1533 +x

7.2 <
3

Multiply 3 throughout the inequality, we have

1533+ x
7.2><3<T><3<7.8><3

=226 <1533 +x<23.4

Now, subtract 15.33 throughout the inequality,
=22.6-1533 <1533+ x-15.33<23.4-15.33
=7.27 < x < 8.07

This means, x lies between values 7.27 and 8.07.

Thus, the pool’s acidity level would be normal when the range of pH value in the third measurement would
be between 7.27 and 8.07.

Exercise 15.5

1. Question

Represent to solution set of the following inequations graphically in two dimensional plane:
X+2y-4=<0

Answer

First, we will find the solutions of the given equation by hit and trial method and afterward we will plot the
graph of the equation and shade the side containing solutions of the inequality,



You can choose any value but find the two mandatory values which areatx =0andy =0, i.e., x and y-
intercepts always,

X+2y-4=<0

=l

2. Question

Represent to solution set of the following inequations graphically in two dimensional plane:
X+2y=6

Answer

First, we will find the solutions of the given equation by hit and trial method and afterward we will plot the
graph of the equation and shade the side containing solutions of the inequality,

You can choose any value but find the two mandatory values which areatx =0andy =0, i.e., x and y-
intercepts always,

X+2y=6




3. Question

Represent to solution set of the following inequations graphically in two dimensional plane:
X+2=0
Answer

First, we will find the solutions of the given equation by hit and trial method and afterward we will plot the
graph of the equation and shade the side containing solutions of the inequality,

You can choose any value but find the two mandatory values which areatx =0andy =0, i.e., x and y-
intercepts always,

X+2=0
X=-2

As there is only one variable ‘x,” and y = 0, which means that x has only one value when considered as an
equation. Therefore no table is required in this problem.

=]

4. Question

Represent to solution set of the following inequations graphically in two dimensional plane:



Xx-2y<0
Answer

First, we will find the solutions of the given equation by hit and trial method and afterward we will plot the
graph of the equation and shade the side containing solutions of the inequality,

You can choose any value but find the two mandatory values whichareatx =0andy =0, i.e., x and y-
intercepts always,

Xx-2y <0
X < 2y

5. Question

Represent to solution set of the following inequations graphically in two dimensional plane:
-3x+2y =6

Answer

First, we will find the solutions of the given equation by hit and trial method and afterward we will plot the
graph of the equation and shade the side containing solutions of the inequality,

You can choose any value but find the two mandatory values whichareatx=0andy =0, i.e.,, x and y-
intercepts always,

-3x+2y =6



6. Question

Represent to solution set of the followingrsinequations graphically in two dimensional plane:
X =8-4y

Answer

First, we will find the solutions of the given equation by hit and trial method and afterward we will plot the
graph of the equation and shade the side containing solutions of the inequality,

You can choose any value but find the two mandatory values whichareatx =0andy =0, i.e., x and y-
intercepts always,

X=8-4y

X+4y <8




7. Question

Represent to solution set of the following inequations graphically in two dimensional plane:
0=2x-5y+10

Answer

First, we will find the solutions of the given equation by hit and trial method and afterward we will plot the
graph of the equation and shade the side containing solutions of the inequality,

You can choose any value but find the two mandatory values which.are/lat x =0andy =0, i.e., x and y-
intercepts always,

0=2x-5y+ 10

8. Question

Represent to solution set of the following inequations graphically in two dimensional plane:

3y > 6 - 2X



Answer

First, we will find the solutions of the given equation by hit and trial method and afterward we will plot the
graph of the equation and shade the side containing solutions of the inequality,

You can choose any value but find the two mandatory values whichareatx =0andy =0, i.e., x and y-
intercepts always,

3y > 6 -2x
2X + 3y > 6

x|(0]|1 3

y|(2(1.33]0

A=(0,2
29
B=(3W
r G —

10 -8 -5 -4 v, 4

9. Question

Represent to solution set of the following inequations graphically in two dimensional plane:
y>2x -8

Answer

First, we will find the solutions of the given equation by hit and trial method and afterward we will plot the
graph of the equation and shade the side containing solutions of the inequality,

You can choose any value but find the two mandatory values whichareatx =0andy =0, i.e., x and y-
intercepts always,

y>2x -8



0

10. Question

Represent to solution set of the following«dinequations graphically in two dimensional plane:
3x-2y=x+y-8

Answer

First, we will find the solutions of the given equation by hit and trial method and afterward we will plot the
graph of the equation and shade.the side containing solutions of the inequality,

You can choose any value but find the two mandatory values whichareatx =0andy =0, i.e., x and y-
intercepts always,

3x-2y=x+y-8
2x -3y = -8

y|2.667 |40




Exercise 15.6

1 A. Question

Solve the following systems of linear inequaitons graphically.

2X+3y=6,3x+2y=6,x=0,y=0

Answer

First, we will find the solutions of the given equations by hit and trial method and afterward we will plot the
graph of the equations and shade the side with grey color containing common solutions or intersection of the

solution set of each inequality,

You can choose any value but find the two mandatory values which areatx =0andy =0, i.e., x and y-
intercepts always,

2Xx+ 3y <6

y|2|1.33]0

3Xx+2y=6




1 B. Question

Solve the following systems of linear inequaitons graphically.
2X+3y=6,x+4y=4,x=0,y=0

Answer

First, we will find the solutions of the given equations by hit and trial method and afterward we will plot the
graph of the equations and shade the side with grey color containing common solutions or intersection of the
solution set of each inequality,

You can choose any value but find the two mandatory.values which areatx =0andy =0, i.e., x and y-
intercepts always,

2x + 3y= 6

y|2|1.33]0

X+4y <4




3-

2x+3y <6

1 C. Question

Solve the following systems of linear inequations graphically.
X-y=s1,x+2y=8,2x+y=2,x=0,y=0

Answer

First, we will find the solutions of the given equations by hit and trial method and afterward we will plot the
graph of the equations and shade the side with grey color containing common solutions or intersection of the
solution set of each inequality,

You can choose any value but find the two mandatory values which are,atx =0andy =0, i.e., x and y-
intercepts always,

Xx-y=1

X+ 2y=< 38

2X+y =2
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1 D. Question

Solve the following systems of linear inequaitons graphically:
X+y=1l 7x+9y =63, x=<6,y=5,x=0,y=0

Answer

First, we will find the solutions of the given.equations byhit and trial method and afterward we will plot the
graph of the equations and shade the side with grey-color containing common solutions or intersection of the
solution set of each inequality,

You can choose any value but find the two -mandatory values whichareatx =0andy =0, i.e., x and y-
intercepts always,

x+y=1
x(0f2 |1
y(1]|-1]0

7x + 9y = 63



y|7|3.11]0

X<6,y=5x=0,y=0

Y
84 X<6
T™NTx+9y <63
6-
(2.57.,5) y<5
? (6,5)
44
3 (6,2.33)
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1 E. Question

Solve the following systems of linear inequations graphically.

2x + 3y=<35,y=3,x=22,x=0,y=0

Answer

First, we will find the solutions of the given.equations bythit and trial method and afterward we will plot the
graph of the equations and shade the side with grey color containing common solutions or intersection of the

solution set of each inequality,

You can choose any value but find the.two mandatory values which areatx =0andy =0, i.e.,, x and y-
intercepts always,

2x + 3y=35

x|0 5 17.5

y|11.667|8.33 |0
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2% + 3y < 35
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|(2.3) {13,3)

17.5,0
P S

T 1 T L SVIE PP TONNT PR [T TS TR TSN O
1 2 3 4 5 & 7 8 9§ 1011 12 13 14 15 16 17 18" ¥

2 A. Question

how that the solution set of the following linear inequations is empty set :
X-2y=0,2x-y=-2,x=0,y=0

Answer

First, we will find the solutions of the given equations by hit and trial method and afterward we will plot the
graph of the equations and shade the side with grey color containing commaon solutions or intersection of the
solution set of each inequality.

You can choose any value but find the two mandatory values which arejat x =0andy =0, i.e., x and y-
intercepts always,

x-2y=0

2X -y =-2
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The lines do not intersect each otherforx =0,y =0

Hence, there is no solution for the given inequations.

2 B. Question

how that the solution set of the following linear inequations is empty set :
X+2y=3,3x+4y=12,y=1,x=0,y=0

Answer

First, we will find the solutions of the given equations by hit and trial method and afterward we will plot the
graph of the equations and shade the side with grey color containing common solutions or intersection of the

solution set of each inequality,

You can choose any value but find the two mandatory values whichareatx =0andy =0, i.e., x and y-
intercepts always,

X + 2y= 3

3Xx + 4y= 12




3. Question

Find the linear inequations for which the shaded area in Fig. 15.41 is t n set. Draw the diagram of
the solution set of the linear inequations.

Answer

In this question, we will apply the concept of a common solution area to find the signs of inequality by using
their given equations and the given common solution area(shaded part).

If a line is in the form ax+by = c and c is positive constant(in case of negative c the rule becomes
opposite), so there will be two cases to discuss, which are,

If a line is above origin :-
(i). If the shaded area is below the line then ax+by<c
(ii). If the shaded area is above the line then ax+by>c

If a line is below origin then the rule becomes opposite.

According to the rules the answer will be,



((1.15,3.233)
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4. Question

Find the linear inequations for which the solution set is the shaded region given in Fig. 15.42.

N

}5\

M o
=g
X

(o]

e 514.1-9

Fig. 15.42
Answer

In this question we will apply the concept of.common solution area to find the signs of inequality by using
their given equations and the given common solution area(shaded part).

If a line is in the form ax+by = ¢ and c is'positive constant(in case of negative c the rule becomes
opposite), so there will be two cases to discuss, which are,

If a line is above origin :-
(i). If the shaded area is below the line then ax+by<c
(ii). If the shaded area is above the line then ax+by>c

If a line is below origin, then the rule becomes opposite.

According to the rules, the answer will be,



5. Question

Show that the solution set of the following linear inequations is an unbounded set :
X+y=93x+y=12,x=0,y=0.

Answer

First, we will find the solutions of the given equations by hit and trial method and afterward we will plot the
graph of the equations and shade the side with grey color containing commonsolutions or intersection of the
solution set of each inequality,

You can choose any value but find the two mandatory values whichrareat x =0andy =0, i.e., x and y-
intercepts always,

X+y=9

3X+y=12

y|12(6 |0
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6 A. Question

solve the following systems of inequations graphically :
2X+y=8,x+2y=8,x+y=<6
Answer

First, we will find the solutions of the given equations by hit and trial method and afterward we will plot the
graph of the equations and shade the side with grey color containing common solutions or intersection of the
solution set of each inequality,

You can choose any value but find the two mandatory values whichare at x =0andy =0, i.e., x and y-
intercepts always,

2X+y=8

X+2y=8

X+y=6



6 B. Question

solve the following systems of inequations graphically :

12 + 12y = 840, 3x + 6y = 300,8x + 4y <480,x =0,y =0
Answer

First we will find the solutions of the given equations by hit and trial method and afterwards we will plot the
graph of the equations and shade the side with grey color containing common solutions or intersection of the
solution set of each inequality,

You can choose any value but find the.two mandatory values which areatx =0andy =0, i.e.,, x and y-
intercepts always,

12 + 12y < 840

X+y=70

3x + 6y = 300
X + 2y =100



x|0 (50100

8x + 4y = 480

2x +y <120

y|120|60 |0

X+ 2y <100

1.[3 .’I:'.l -;{J c;[J .l:u ﬁlﬁ} '."{: .‘;l'l ‘;{.‘r llr)ﬂ l.l.ILI 15‘0 1.!-1{! 1.-'50 !::ll ]i.l'ufl 1II-‘4.’| :I;iU/x
6 C. Question

solve the following systems of inequations graphically :
X+ 2y=40,3x+y=30,4x+3y=60,x=0,y=0

Answer

First, we will find the solutions of the given equations by hit and trial method and afterward we will plot the

graph of the equations and shade the side with grey color containing common solutions or intersection of the
solution set of each inequality,

You can choose any value but find the two mandatory values whichareatx =0andy =0, i.e., x and y-
intercepts always,

X + 2y= 40



y|120|60 |0

3x+y =30

y|120|60 |0

4x + 3y= 60

y (120|600
x=0,y=0
Y/\
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6 D. Question
solve the following systems of inequations graphically :
5x+y=10,2x+2y =212, x+4y=12,x=0,y=0
Answer

First, we will find the solutions of the given equations by hit and trial method and afterward we will plot the
graph of the equations and shade the side with grey color containing common solutions or intersection of the
solution set of each inequality,



You can choose any value but find the two mandatory values whichareatx =0andy =0, i.e., x and y-
intercepts always,

5x +y =10

2X + 2y =12

X+y=6

X+ 4y =12




7. Question

Show that the following system of linear equations has no s@v.

X+2y=3,3x+4y=12,x=0,y = 1.
Answer

First, we will find the solutions of the give
graph of the equations and shade the si
solution set of each inequality,

You can choose any value but find t
intercepts always,

X+2y=3

y|(15]1]|0

3Xx+4y =12

o
xy t and trial method and afterward we will plot the
color containing common solutions or intersection of the

ndatory values whichareatx =0andy =0, i.e., x and y-



8. Question ’
Show that the solution set of the followi t of linear inequalities is an unbounded region 2x + y= 8, x

+2y=10,x=0,y = 0.

Answer 0

First we will find the solution iven equations by hit and trial method and afterwards we will plot the
graph of the equations and sha e side with grey color containing common solutions or intersection of
solution set of each inequality,

You can choose any value but find the two mandatory values whichareatx =0andy =0, i.e.xand y
intercepts always,

2X +y=8

X + 2y= 10



Very Short Answer x

1. Question

Write the solution set of the inequat = 0.
-2

Answer

-]
— =0
x—2

>x2>0andx-2>0

=x>0and x> 2

We have to take intersection of x > 0 and x > 2
So, answer should be x € (2, «)

2. Question

. . . . 1
Write the solution set of the inequation ¥y + — = 2.
X

Answer
X+: =2
X

SX+--220



Casel:x2-2x+1=0andx >0
(x-1)2=0andx >0

So, by taking intersection x > 0
Casell::x2-2x+1=<0andx<0
(x-1)=0andx<0

Square term is always positive so case Il is irrelevant.
Then, the final answer of question is x € (0, )

3. Question
Write the set of values of x satisfying the inequation (x: ~2x +1)(x—-4)=0,

Answer

(x?2-2x+1)(x-4)=0

(x-1)%(x-4)=0

=(x-1)2=0and (x-4)=0

= Square term is always positive and x = 4
So, answer is X € [4, «)

4. Question

Write the solution set of the inequation ‘2 — x| =x—2.

Answer

[2-X] =x-2

= |x-2|=x-2

We know that mode is always positive or zero. So, x - 2 is also positive or zero.
=2x-2=20

=2x=2

So, final answer is x € [2, »)

5. Question
Write the set of values of x satisfying ‘X — 1| =3 and |x - 1| =1.

Answer

We have to take intersection of x € [-2, 4] and x € [0, 2]



So, final answer is x € [0, 2]

6. Question

Write the solution set of the inequation 2= 4.

X

Answer
F-2|<a4
X
1
—4 < (——2)<4
X
1
—2< —<6
X
1
Partl:- > -2
X
2x< —
1
Partll: =< g

=X>

o |

We have to take union of x < _?1 and x > g
So, the final answerisx € (_oo,_—l) w [:E’co) )
2 &

7. Question

. , . x+2 _ 1
Write the number of integral solutions of — D 4
X" +1 2

Answer

x+2 1

x2+1 2

Xx+2 1}0
=>—__
X241 2

2x+2)—(x*+1)

=0
2(x2+ 1)

—x2+2x+3
202+ 1)

Here, denominator i.e., x2 + 1 is always positive and not equal to zero. So, neglect it.
=>-x2+2x+3>0

=>x2-2x-3<0

=2(x-3)(x+1)<0

Casel:(x-3)<0and(x+1)>0

=>x<3and x> -1

By takin intersection x € (-1, 3)

Casell: (x-3)>0and(x+1)<0

=>x>3and x < -1



By taking intersection x € @. So, case Il is irrelevant.

So, the complete solution is x € (-1, 3)

The integral solution is 0, 1 and 2. So, number of integral
solution is 3.

8. Question

. e . . X+2
Write the set of values of x satisfying the inequations 5x + 2 < 3x + 8 and -

< -1. .

x-1
Answer
Partl:5x+2 <3x+ 8
=2X <6

=>Xx<3

Partll:Ecc:-ﬂr

x—1

X+ 2

= —4<0
1

. (x+2)—4(x—1) -

0
x—1

—3x+6
= —< 0
x—1

Casel:-3x+6<0andx-1>0

=>x>2andx>1

By taking intersection x € (2, «)

Casell :-3x+6>0andx-1<0

=>x<2andx<1

By takin intersection x € (-, 1)

Taking union of case | and case'll; x € (-, 1) (2, »)

We have to take intersection of part | and part Il, we have
final answer i.e., x € (-», 1) (2, 3)

9. Question

Write the solution set of - 2.

-
-

X+ —
X

Answer

=2

|+ 2

X
1

= 2<x+ -<2

Partl:x+5:> -2
X

X2+ 2x+1
—=>=0
X

=



x+ 1)
= £———l—>
X

0
Square term is always positive and (x + 1)2 # 0. So, x > 0 and x = -1
Part Il :x + E<: 2

X

x?2—-2x+1
— =<0
X

=

x—1)?
= £———l—<
X

0

Square term is always positive and (x - 1)2 # 0. So, x < 0 and x = 1
So, by taking union of part | and part Il we have final solutioni.e., x€ R - {-1, 0, 1}

10. Question

=[x -3

Write the solution set of the inequation ‘X -1

Answer

[x-1] =[x - 3]
Squaring both sides
Ix - 1|2 = |x - 3|2
(x-1)%2 = (x-3)?
x2-2x+1=x2-6x+9
4x-8=0

X=2

X € [2, »)

MCQ

1. Question

Mark the Correct alternative.in the following:

If x < 7, then
A —x<-7
B. —x=-7
C.—x>-7
D.—-x= -7
Answer

We know that when we change the sign of inequalities then greater tan changes to less than and vice versa
also true.

So, -x > -7

2. Question

Mark the Correct alternative in the following:
If =3x + 17 < =13, then

A. x=(10, »)



B. x=[10, «)
C. xg (-, 10]
D. xe[-10, 10)
Answer

-3x + 17 < -13
-3x <-13-17
-3x < -30

3x > 30

x> 10

X € (10, »)

3. Question
Mark the Correct alternative in the following:

Given that x, y and b are real numbers and x <y, b > 0, then

A.E-ﬁ:jz
b b
BE;_X
b b
C-E::»X
b b
D,izz
b b
Answer

x<yandb>0

E < % because b is greater thanzero.,

4. Question

Mark the Correct alternative in the following:

If X is a real number and |x‘ < 5, then

A.x=5
B.-5<x<5
C.x=-5
D.-5=x=<5
Answer

[x] <5
5<x<5

5. Question

Mark the Correct alternative in the following:



If x and a are real numbers such that a > 0 and ‘X

A. xe(—-a, «)

B. xe[—w, a]

C. xg(-a, a)

D. X (-, —a) (a, »)
Answer

x| > a

X<-aand x> a

X € (-, -a) (a, )

6. Question

Mark the Correct alternative in the following:

If ‘X —1 =35, then

A. x=(-4, 6)

B. xe[—4, 6)

C. xg (=, —4) (6, )
Answer

[x-1] >5
x-l<-5andx-1>5
Xx<-4andx > 6

X € (-, -4) (6, »)

7. Question

Mark the Correct alternative in the following:
If ‘x —2| =9, then

A. xe (=7, 11)

B. x=[-11, 7]

C. xg (=, =7) (11, )
D. X£ (=, =7) [11, «)
Answer

X +2| =9
9=x+2=<9
-ll=x=<7

x € [-11, 7]

8. Question

Mark the Correct alternative in the following:

The inequality representing the following graph is

= a, then



A. ‘x|<3

B. ‘x =3

C. ‘x =3

D. |x =3

Answer

The given figure is shaded between -3 to 3 on x-axis.

x € [-3, 3]
-3=x=<3
x| =3

9. Question
Mark the Correct alternative in the following:

The linear inequality representing the solution set given'in Fig. 15.44 is

-0 -5 5 ]
Fig. 15.44

A. ‘x|<5

B. ‘x =5

C. ‘x >3

D.|x =5

Answer

The given figure is highlighted between -» to 5 and 5 to «
So, x € (-, 5] [5, =)

x=-5andx=5

[X] = 5

10. Question

Mark the Correct alternative in the following:

=5is

The solution set of the inequation ‘X +2

A. (=7,5)



B.[-7, 3]
C.[-5, 5]

D. (-7, 3)
Answer
Ix+2] =5
S5=x+2=<5
-7=x=<3

x € [-7, -3]
11. Question

Mark the Correct alternative in the following:

If E = (), then
x—-2

A X € [2, »)

B. x € (2, »)

C.x€ (-8, 2)

D.x € (-, 2]

Answer

2>

x—2

Casel: x> 2

X—2
XxX—2
1=0

It is true that 1 is always greater than 0 so.case | is also true x > 2

Casell: x< 2

—(x—2)
—— =0
X—2

-1=0

It is false that -1 is not greater than 0 so case Il is also false.
So, the final solution is x > 2 i.e., X € (2, «)

12. Question

Mark the Correct alternative in the following:

If ‘X—3 =10, then

A. x€ (-13,7]
B.x € (-13,7)
C.xE€ (=, =13) u (7, «)
D.x€ (—», =13] U [7, »)

Answer



|[x + 3| =10
X+3=-10andx+ 3 =10
x<-13andx=7

X € (-, -13] [7, »)
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