Q1.  Solve the following in equalities.
i) 3x+1<5x-4

1+4<5x-3x

J <

5

—<x

2

5

or x>—
2

Solution Set = {x | x> %}

ii) 4x-103<21x-1.8
4x-21x<103-1.8
-17x<8.5
17x>-8.5
x2—E

17
x=2-05

Solution Set = {x| x> -0.5}
iii) 4—ix2—7+-l—x
2 4

4+7.>_-1—x+lx
4 2

]1>ﬁﬁ

or x<-—

3
Solution Set = {x fx< %}

iv) x—2(5—2x)26x-—3—;-

x-2(5-2x)2 6x—%
Multiplying both sides by 2
2x—4(5-2x)212x-7
2x—-20+8x212x-7
2x+8x—-12x>220-7
-2x213
2x< =13

13

H S
£

Solution Set = {x [x< -%}

3x+2_ 2x+1
9 3

Multiplying both sides by 9

3x+2-3(2x+1)>-9

3x+2-6x—3>-9

-3x—-1>-9

-3x>1-9

-3x>-8

V)

>—1




Solution Sct = {x lx< §}> Solution Set = {x x> ;6_}

vi)  3(2x+1)-2(2x+5)<5(3x-2) Q2. Solve the following inegualities.
6x+3—-4x—10<15x—10 e _
Do T8l ~4<3x+5 and  3x+5<8
T ] Ban Dp —4 —5 < 3xand 3x <8-35
I<13x 9« 3x and 3x<3

s 3
3 < x . <X and  x<—
13 3 3
3 wF and x <1
or x>— s e ]

. jf 3 L Solution Set = {.‘r, -3« x< I}
Solution Set = < x| x> -}

vii) 3(x—1}—(x—2)>-—2(x+4) p -, A
., S 3N — 32 2
T TIRCE, O, TV —S<——— and — =<1
il ~10x$4-3x and  4-3x<2
2x+2x>1-8 ~[0~4<-3¢3nd ~3x<2—4
4x>-7 ~TAZ-8% and  ~3x<-=2
gnd 14> 3x and  3x>2
7 Ls: > X and x> 2
Solution Set = {x lx>——" 3 3
4] 14 2
o x>z
2 3

,
viii) 2§x+§(5x—4)>—-;’-(8x+7)

.8.x+_2.(5x—4)>—£(8.x+7)
3 3 3

5 6 X—2 6

Multiplying both sides by 3 Wy e
8x+2(5x—4)>—(8x+7) ——6<-x-?% — x—2 -6
8x+10x—8>—-8x—7 ' 4 4
I18x—8>—-8x—7 —24<x—-2 and x—-2<24
18x+8x>8—-7 —24+2<x and x<24+42
26x>1 -22<x and x <26

1 Solution Set = {x|1-22 < x < 26}
Kb

26 5 ARy

e



~J
|
o)

T-x

32— and ——2]
2 55

62>27—-x and 7-x22
6-72-x and -x22-7
-1=2—x and —x=-5
1€x and x<5
1<x<5

Solution Set = {x/1< x< 5}

V) 3x-10<5<x+3
3x-10<5 and S<x+3
-5-10<~3x and -x<3-5
-15<-3x and —x<-2
15=>3x and x>2
52x and x>2

S2x>»2

Solution Set = {xI52 x > 2}

vi) —3£~x;4-<4
*SS—{:; and x—4<4

x—4 x—4

ues” 32— and ~—>-4
5 5
152 x—-4 and x—4>20
15+42>2x and x>4-20
19> x and x>-16
192x2-16

Solution Set ={x119> x > -16}

vii)  1-2x<5-x<25-6x
1-2x<5—x and 5—-x<25-6x
1-5£2x—x and 6x—x<25-5

—4 < x and 5x <20
4 < x and x<4
-4<x<4

Solution Set ={x|-4 < x < 4}

vill)  3x-2<2x+l<4x+17
3x~2<2x+1 and 2x+1<4x+17
~2-1<2x-3x and 2x—4x<17-1
~3<—x and -2x<16
3>x and 2x>-16
3>x and x>-8 3>x>-8

Solution Set = {xi3> x> -8}

Review Exercise 7

Q3. Answer the following short
questions.
i) Define a linear inequality in one
variable,
Ans. Linear Inequality in one variable
Let a, b be real numbers, then a is greater
than b if the difference a - b is positive and
we denote this order relation by the
inequality a > b. An equivalent statement is
that b is less than a, symbolized by b < a.
Similarly, if a — b is negative, then a is less
than b and expressed in symbols as a < b.

ii) State the trichotomy and
transitive properties of inequality.
Ans. Trichotomy Property of

inequality
For any a,be R, one and only one

of the following statements is true.
a<bora=b,ora>b

- Transitive Property of inequality

Let a,b,ce R
i) Ifa>bandb>c, thena>c
1t) Ifa>bandb<c,thena<c



i  The formula relating degrees
Fahrenhcit to degrees Celcius is

? =§C+32 . For what value of C is

F<g.
5. According to formula “F” will be

zero, if §C+32=0

9
§C_—32
C=—%x5
C:—.@

hget F < 0 i.e. negative € < —«?

) Seven times the sum of an integer
and 12 is at least 50 and at most
60. Write and solve the inequality
that expresses this relationship.

1. Let the required integer be x then
50<x+12<60
50<x+12 and x+12<60
50-12<x and x<60-12
38<x and x <48

38<x<48
. Solve each of the following and

check for extraneous solution, if

any.
V2t+4 =t 1

Squaring both sides

(Vat+4) =(Jia)’

2t+4=1t~1
2t—-t=-1-4
t=-5

ck:
2+4=t-1
2(=5)+4 =57

ii)

1054 =8

V=6 =v=6 Which s
solution Set = {-5)
VBx=1-248-2x =0
V3x—1=28-2x
Squaring both sides
(V3x=1)" = (2872 )’
3x ~1=4(8-2x)
3x—-1=32-8x

3x+8x=32+1
1Ix =33

true, SO

Check:

VI -1-248T34 =0
BBY-1-28-2(3) =0
Jo1-2/826 =0
V8242 =0

22-242=0
0 =0Which is true, so

solution set = {3}

Qs.
i)

Check:

Selve for x

f3x +14]-2 = 5%

3% +14] =5x + 2
+(3x+14)=5x+2
3x+14=+(5x+2)

3x+14=5x+2 or 3x+14=-5x-2
3Xx—5x=2-14 or 3x+5x=~2—-14

-2Xx=-12 or 8x =—16
12 16
=— or X=-—-—
2
X=6 or x=-2



[3x +14]-2=5x
13(6)+14|-2=5(6)
18 +14{—-2=30
132{—-2=30
30-2=30
30 =130, which is true
Now put x =—2
[3(=2)+14]-2 % 5(-2)
|-6+14]—2 % ~10
18] -2 % -10
8§—2%-10
6 = ~10 which is not true
So, Solution Set = {6}

i ax—ﬁ:%h+ﬂ

hedl_3
|x+2l_5
x-3]_3
x+2| 2
iLi:iJ:§
X+2 2
-3l=2p)
3 2
3 2
T2

=1, which 1s true
So, Solution Set = {-12,0}

Q6. Selve the following inequality.

i) -
3

——1—x <1-5
3

o x <-4
3
Multiplying both sides by —3
x=212
Solution Set = {x /x >12}

- 3
or . 3=i—
X+2 2

x—3 3 x=3 3

i or e

x+2 2 Xx+72 2

2{x~3)=3(x+2) or 2(x-3)=-3(x+2)
2x —6=3x+6 or 2x+3x=6—-6

—x =12 or 5x=0

x=-12 or x=0
Check:

Put x =-12

: 1
lIX*3E:-—|X+21
3 2

1L42—3=3+42+2
3 2

_1[_155_—__]_|_10]
3 2
15_10
3 2
5=5, which is true
Now put x =0
1
Yo-31=1jo+2
3 2
B 3<TE
—3< 3—2% and = <1
5 5

Multiplying both sides by 5
—15<1-2x and 1-2x<5
-15—-1<—2x and —2x<5-1
—16<-2x and 2x<4
Multiplying both sides by — 1

16 >2x and 2x >—4
16 4
—>X and X D>
2 2
8>x and Xx>=2
>x>-2

Solution Set = {x /8 > x >-2}



: Which of the following is the 8.  Aninconsistent equau'(__m'ié that
 solution of the inequality whose solution setis: . =~

3 x<117 | (@ Empty (b) Notempty
x>-8 (c) Zero  (d)None of these
21 ' 9, Absolute value of a real number'a
AN ' SIS
(© %2 T a Waz0
() \a\=\4 .
(d) None of these —a, ifa<0
3. A statement involving any of the L a ifa<0
symbols <, > or < or 2 is called: ®) \a\={_a ifa>0
(a) Equation (b) Identity ' : 4 ifa>0
(¢) Inequality (d) Linear equation | (©) |a!={ .
3. x= is a solution of the [ a0
_ _ 3 ' (d)  None of these
inequality —2 <X < 9 10. |x|=a is equivalent to:
(a) -5 (b) 3 (a) X=a or Xx=-2a
5 1 -1
) O @ = (b)) X=—oOrx=—
2 . a ‘a
4, If x is not larger than 10, then -1
@ x28 (b x<I0 @ x=aomx=a
¢ x<10(@ x>10 ' (d)  None of these
5. If the capacity c of an elevator is at 11. A linear inequality in one variable
most 1600 pounds, then __ X is:
(a) c< 1600 (b) c21600 (a) ax+b>0, a#0
(€) c <1600 (d) c>1600 - () ax’+bx+c<0,a#0
6. x = 0 is a solution of the inequality {©) ax +by +¢c>0, a# 0 .
(a) x>0 (b) 3x+5<0 @ ax’+by*+c<0,a#0
(c) x+2<0 (d) x-2<0 . 12. Law of Trichotomy:is ...
7.  The linear equation in one variable (a,be R)
X 1s: (a) a<bora=bora>b
(a)ax+b=0 (b) a<bora=b
(b) ax>+bx +c=0 (c) a<bora>b

(c)ax +by +c=0 (d) None of these
(dax’+by’+c=0



1_3.

14.

15.

16.

17.

18.

19.

20,

Transitive law is_____
(a)' a<bandb<c,thena<c
(b) a>bandb<c, thena>c
(c) a>bandb<c, thena>c
(d)  None of these

Ifa>b, c>0then:
“(a) ac<bc (b) ac >:bc

- (c) ac=bc (d) None
Ifa>b,c>0then:
(a) _a_ > .9 (b) .;a_ < E
¢ ¢ c c
© =2 @ b,°P
& 8 ¢ ¢
Ifa>b, c <, then
(a) E < E (b) E > ;12
¢ € € ¢
@ 222 @ 3cb
c ¢ c ¢
Ifa, b € R then:
al_lal ja
@ = (b)) Jabl=Ll
ol T
b
(©) IE ='—1 (d) None of these
al |a] _
When the variable in an equation

occurs under a radical, the equation
is called a ___equation.

(a) Radical (b) Absolute value

(¢) Linear (d) None of these

x|=0 has only ___ solution,
(a) one (b) two

(¢) three (d) none of
these

The equationfx]==2 is equivalent to
(a) X=20rx=-2 |
b  x=2orx=-2

21.

22.

25.

27.

1
¢ X=20rx=—
(c) 2

d x=2 or X =%1

An __ is equation that is satisfied
by every number for which both
sides are defined:

(a) Identity (b) Conditional
(c) Inconsistent (c) None
An___equation is an equation
whose solution set is the empty set:
(a) Identity (b) Conditional
(¢) Inconsistent (d) None

A ___ equation is an equation that
is satisfied by atleast one number

but is not an identity:

(a) Identity (b) Conditional
(¢) Inconsistent  (d) None
X+4=4+x is ___equation:

(a) Identity (b) Conditional
(¢) Inconsistent (d) None
2x+1=91is___ equation:

(2) Identity .  (b) Conditional
(¢) Inconsistent (d) None
X=X+5is ___equation:

(a) Identity {b) Conditional

- (¢) Inconsistent (d) None

Equations having exact!y the same
solution are called ___ equations.
(a) equivalent (b) Linear
(c) Inconsistent {c) None

A solution that does not satisfy the
original equation is called -
solution:

(a) Extraneous
(c) General

(b) Root
(d) None
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