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Chapter-6 Sub: Mathematics

LinearInequalities

Exercise6.1

1. Solve 24x <100 when:

(i) xisanaturalnumber
(ii) xis an integer Ans.

Given: 24x < 100

Divide both sides by 24,

24z 100

=> 57 <31

1 25
—>$<?

(i When x is a natural number then values of x that make statement true are 1, 2, 3, 4. The

solution set of inequality is {1, 2, 3, 4}.

(i) When x is an integer, then values of x that make statement true for all (-ve number and 0, 1, 2,

3, 4). So, The solution set of inequality is { -4,-3-2,-1,0,1,2,3,4}.

2. Solve -12x > 30 when:
(i) xisanatural number

(ii) xis an integer Ans.
Given: -12x >30

Divide bothsidesby —12 , then we get,

—12x 30

-

— _5
=> T < —3



(i) There is no natural number less than  — ; , so when x is natural number , there is no

solution for the given inequality.

(i) When x is an integer then values of x that make statement true for {...................... ,-5,-4,-3}.
The
Solution setofinequalityis { ............. ,-5,-4,-3}

2. Solve —1 2+ = 3} when:

(i) X is a naturalnumber
(ii) X is an integer

Ans. Given: —12x = 30

Dividing both sides by ~12 x < WIE

(i) When £ is anatural number then values of % that make statement true are none.

(i) When X is an integer then values X of that make statement true are —5 4 —3 The

solution n set of inequality is{ """""" —8 4 -3}

3. Solve 3x—3< 7 when
(i) x is aninteger
(ii) ¥ isarealnumber
Ans.Given: £ 43 - 7
= Sx<7+3
= Sx <10

= x<2



(i) When X isa...... . —3: —2: —L {:}: In integer then values of - that make statement true
are The solution set of inequality is { ----- —3 =2 =10 1}

%,

(i1)) When X isarealnumberthensolutionsetofinequalityis ¥ & (—K‘ 2}

4. Solve 3x + & = X when:
(i) x is aninteger
(ii) £ isarealnumber
Ans.Given: 3x+8 > 2
= 3x>»2-8
= 3x<—6
= X»—2

() When X is an integer then values of -+ that make statement true are —1.01.28 -

The solution set of inequality is {—L 0123 } .

.

(i) Whent isarealnumberthensolutionsetofinequalityis x & | —2. @ }

Solve theinequalities in Exercises Sto 16 forreal x -

S dx+3<8x+7
Ans.Here 4x+3 < Sx+7
= dx—8x <73

= —x«<4

= x»—d

Therefore, the solution set is | —4, ‘T) -



L

6. 3x T=3x 1

Ans. Here 3x—7 = Sx—1
= 3x=Sx»-1+7

= ~2x>6

= x<—3

Therefore, the solution set is Lﬂ% *?9)

7. 3(x-1)< 2(x-3)
Ans. Heré’%(r—i}‘;’i 2{;31‘—3}

= 3x-3<2x—-6
=> 3x—2x<-6+3
> x=<-3

Therefore, the solution set is [.' — —_1;)_

%

8.3(2—x}>2(1-x)

Ans. Here 3(2—3{} > 2{3—3{}

= 6-3x22-2x
= —3x+2x22-6
= —x<—4
= x=4
Therefore, the solution set is (ﬂi’(“ -H
9. x+ -+ <11
2 3

-



XX
Ans. Here x+—+— <11

2 3
Ayt
6x+3x+-x{11
6
= E—'Ea:l}
6
= 1lx <66
= x <06

Therefore, the solution set is {—-‘?I‘f: 6‘} .

X X
10. — > " +1

30 2
-
Ans. Here E e

x x
= ———=>1
N2
2x—3x
= i 1
6

..—‘;v:-:f,‘;»l
6

= x<—6

Therefore, the solution set is L—m —5} =

yp, Slxm2) 512
5 3
Ans. Here thji 2) - 5(2 —j{)

5 3



3x—-6 10-35x
— <
5 3

= Ox—18<50—25x
= 9x+28x<50+18
=» 34x =68

= x<2

Therefore, the solution set is [ —% 2);

12.

10

= =>4
30

= ~x> 120
= x <120

Therefore, the solution set is [ —x_] 3'@5}.

18. 2(2x+3) - 10<6(x2)



Ans. Here . {F 2x+ 3} —10 < 5{{ x— E:_)

= 4x+6-10<6x-12

= 4x—4<b6x—12

= 4x—6x<—-12+4

= =2x<-§

= x>4

Therefore, the solution setis (4. |.

14. 37—(3x+5)=9x-8(x-3)

Ans. Here 37 —(3x+35) = 0x—-8(x-3)

= 37 -3x-529x—-8x+24
= 32-3x2x+24

= —3x-x224-32

= —4x=-8

= x=2

Therefore, the solution set is (iﬁ’I?: 2)_

<
4 3 3 5 5



15x-100x+84x . -10+9
60 15

Ans. Here (23{_1) ~ {3‘5&‘:—2) (2 _I}

3 4 5

28 M 3x 272 x
5

B

393 4 4 5 5

B < 2 2

39.4 57 4 5 R
40x—45x—12x _ —30-24+20
= >

60 60
el -17x ¥ ~34
60 60
> x=2

Therefore, the solution set is l —0 3}

Solve the inequalities in Exercises 17 to 20 and show the graph of the solution in

each case on numberline:
17. 3x—2 < 2x+1
Ans.Here 3x 1 < 1x+1
= 3x—2x<1+2

= x < 3



i

Thesolutionsetis | —&i, 3)_

-

18. Sx—3=3x-5
Ans.Here Sx—3=3x—5
= 3x—3x2-5+3
= xz-2
=> xz-1

Thesolution setis | —1. TE)

# v

* T_-lrl
e -2 -1012

19. 3{1-x} < 2(x+4)

3

Ans. Here 3(1—x )< 2(x+4)

= 3~-3x< 2x+8
= ~3x—2x<8-3
= —Sx« i
= x> -1

The solution set is ( -1, i:r:%j]

a0

+* T
—C}

-2 -1 012



- 77,}-: .
20. = x =) _(?}“ 3]
2 3 5
Ans. Here E‘i (5?{772} _[?Kii)
E :

S Yubadlly, L%
2 3.8 ¥ 5
x S L 20
—_——— e e
2g 5 s 3.9
15x-50x+42x _ -10+9
= 2
30 13
ol
30 15
= Txz-2
= > =
7
-2 N
The solution set is ;&‘T {{:j;
i e L
= -1=20 1 + @

21. Ravi obtained 70 and 75 marks in first two unit tests. Find the minimum marks he should

getin the third test to have an average of at least 60 marks.

Ans. Letthemarks obtainedbyRaviinthirdtestbe X. According to question,

70+ 75
,U-{—z_ +X26=U

N I45+x::6{3

=> 145 +x =180



Therefore, minimum marks needed to be obtained by Ravi are 35.

22. To receive Grade ‘A’ in a course, one must obtain an average 90 marks or more in five
examinations (each of 100 marks). If Sunita’s marks in first four examinations are 87,92, 94 and
95, find minimum marks that Sunita must obtain in fifth examination to get Grade ‘A’ in the
course.
Ans. Letthemarksobtained by Sunitainfifth examinationbe . According to question,
8§7+92+94 405+ x

&

i

368+x:>98

>90

= 368+ x=90

> xz82

Therefore, minimum marks needed to be obtained by Sunita is 82.

23. Find all pairs of consecutive odd positive integers both of which are smaller than 10 such that their

sumis morethan11.

Ans.Let ¥ and x+ 2 betwo consecutive odd positive integers.

= x+2 <10 and x+x+2>11
9
= vy« 8 and x> —

¥

=5 -9-—<X<8
2

=> v=42 and7

Therefore, the required pairs of odd positive integers are (5, 7) and (7, 9).



24. Find all pairs of consecutive even positive integers, both of which are larger than 5 such that their sumis
lessthan 23.

Ans.Let £ and x+ ! betwoconsecutive even positiveintegers.

— y= & and x+x+2<23

and 2x < 21

= x>5
21
=> y=45 and l:?
21
= 3 <X

= x=6,8and 10
Therefore, the required pairs of even positive integers are (6,8), (8 10) and (10, 12).

25. The longest side of a triangle is 3 times the shortest side and the third side is 2 cm shorter

than the longest side. If the perimeter of the triangle is at least 6| cm. Find the minimum length
of the shortest side

Ans. L.etthelength oftheshortestsidebe * cm.

Lengthoflongestside= 3x cm and length of third side = { 3x — :} cm

., Perimeter of triangle = x+ 3x+3x—1 :(73{7—3) cm

Now, Tx—21>61

Therefore, the minimum length of shortest side is 9 cm.

26.A man wants to cut three lengths from a single piece of board oflength 91 cm. The second
lengthis to be 3 cmlonger than the shortest and the third length is to be twice aslong as the

shortest. What are the possible lengths of the shortestboard if the third pieceistobeatleast5 cm
longer than the second?



Ans. Letthelength ofthe shortestsidebe x cm.

Length of the second board = (x+ 3) cm and length of third side = 2x cm

Now, x+x+3+2x<9land 2xzx+3+3
= 4x+3<%] and2x—xz23+3

=>4x <88 jhgx=8

= x<22 ,ngx28

Therefore, minimum length of shortest board is 8 cm and maximum length is 22 cm.

Exercise 6.2

Solvethefollowinginequalities graphically in two dimensional planes:

1. X+Y 5
Ans.Given: & +y < 9

Draw a dashed boundary line satisfying the equation x y=>

x 1 2

et
S
w

Putting (0, 0) in the given inequality Tt 1y <O we get,

0+0<5s



Which is true

Therefore, Halfplaneof @+ 3 <9 towards origin.

222 +y > 6

Ans.Given: 2z + y = 6

Draw a solid boundary line satisfying the equation 2z + y &
X 1 2
b 4 2
i E. ?_::..
—>x

Putting (0, 0) in the giveninequality ~ 2z + y= 6 we get
2x0+026

=026
which is false.

Therefore, Half plane of 22 + y = 6 away from the origin.

3.3¢+ 4y <12



Ans.Given: 3z +4y < 12

Draw a solid boundary line satisfying the equation 3r+ 4y 2
0 4
¥ 3 0

Putting (0, 0) in the given inequality 3& + 4y < 12 we get,
Ax0+4x0<12

=012

which is true.

Therefore, Half plane of 32 + 4y < 12 towards the origin.
4y +8=>2

Ans.Given:y + 82> 2

Draw a solid boundary line satisfying the equation 8 =2z

gt
N
S




Putting (0, 0) in the given inequality y + 82 2x we get,
0+8=>0

820=0<8

which is true.

Therefore, Halfplaneof 3y -+ 8 = 2 towards the origin.

5. c ey = 2

Ans.Given:x —y < 2

Draw a solid boundary line satisfying the equation r—1y =2

gt

o
1

N




Putting (0, 0) in the given inequality r—1Yy < 2 weget,
= 0-0<2
= 0<2

which is true.

Therefore, Halfplane of & — y < 2 towards the origin.
6.2x—3y >6

Ans.Given: 22 — 3y > 6

Draw a dashed boundary line satisfying the equation it ; — Jy =

L
N
S




Putting (0,0) in the giveninequality =~ 2@ =3y > 6 we get
2x0-3x0>6

=0>6

which is false.
Therefore, Halfplanecof 2@ — 3y > 6 away from the origin.

7. =3x +2y =6

Ans.Given:—3z + 2y =6

Draw a solid boundary line which satisfying the equation —3z+ 2y=—6

X 2 0

¥ 0 -

Lad




gy
L e
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3z +2y>—6 weget,

Putting (0, 0) in the given inequality

—3u50+2=0=-6

= 0z=-6

Which is true.

—3z + 2y = —6 towards the origin.

Therefore, Halfplane of

8.3y — bz < 30

Ans. Given: 3y — bx < 30

30

3y — Sz

Draw a dashed boundary line satisfying the equation

10

"y




.. .___; ..-.\_‘__._..-.___‘”._____. : ________:

Putting (0, 0) in the giveninequality 3y —dx <30 we get,

—3x0-5x0<30

= 0«30

which is true.

3y — ba < 30 towards the origin.

Therefore, Half plane of

9.y < —2

Ans. Givenyy << —2

Draw a dashed boundary line satisfying the equation



Putting (0, 0) in the given inequality y< —2 weget,

which is false.

Therefore, Halfplane of 7y < —2 away from theorigin.

10.z > —3

Ans. Given:;y > —3

Draw a dashed boundary line which satisfying the equation r=-—3

o iy " ]
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<L R e R

-._..:11'-#1.;_}&1?-,."' ;
e b Bl il

Putting (0, 0) in the given inequality r > —3 weget



0 >-3

which is true

, therefore, Half plane of x -3 towards the origin.



Exercise 6.3

Solve thefollowingsystems ofinequalities graphically:

I

3v=2

Ea

1. X
Ans.Given: x =3 v > 1
Putting(0,0)in X = 3,
{J >3 which isfalse.
Half plane of x > 3 isaway from origin.
Again Putting (0,0)in ¥ = 2
{J = 2 which isfalse.

Half plane of ¥ = 2 s away from origin.

Ans. Given: Ix+ 3_}‘ < 123 o 1 ¥ =2

Table of values satisfyingthe equation 3 +2_}: =12



Putting (0, 0)in3x +2v =12

3x0+2x0<12
=> () <12 whichis true.
Half plane of 3x +21v =12 istowards the origin.
Also,putting(0,0)in x 31
=>{}>»1 whichis false.
Half plane of x =1 isaway from origin.
Again, Again Putting (0,0)in } = 2.
=5 {} > 2 whichisfalse.

Halfplane of ¥ = 2 isaway from origin.

3. Jx+ yv206 3x+4y =12

Ans.

| R

Il
o

X+ Vv



Given: 2x+ 1> 6 3x+4v <11

Table ofvalues satisfyingthe equation

lx+y=06



