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Lecture- 1 GAOUP OF STIIIONS

Introduction to Number System,
Complex Number,
Open and Closed Interval, Number Line




Key Points

= Types of Numbers

= Real Numbers

= Complex Numbers

= Even and odd Numbers
= Prime Numbers

= Number line
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TYPES OF NUMBERS mict

1) Natural Numbers(Counting Numbers)
2) Whole Numbers

3) Integers

4) Rational Numbers

5) lrrational Numbers




Natural Number




Natural Number |t

= A natural number is an greater than O.
Natural numbers begin at 1 and increment to
infinity: 1, 2, 3, 4, 5, etc.



NOTE et

Natural numbers will never
Include a minus symbol (-)
because they cannot be
negative.



Befinition ef

Whole Number

Any of the numbers {0, 1, 2, 3, ...} etc.

There is no fractional or decimal part. And no negatives.

Example: 5, 49 and 980 are all whole numbers.
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LET'S SEE COMBINDLY !!Ilgl

Natural Numbers (N)

They arethe numbers {1, 2, 3, 4, 5, ... } These numbers are called counting
Numbers,

Whole Numbers (W).

This is the set of natural numbers, plus zero, ie., {0, 1, 2 3,4, 5, ..},

Integers (2). Eégf'



Integers !!Ilgl

= An integer Is a whole number (not a
fractional number) that can be positive,
negative, or zero.

= Ex Lo 4,-3,-2,-1,0,1,2,3,4...}




Rational Numbers

Inmathematics, a rational number s any

number that can be expressed as the quotient or
fraction p/qof two integers, a numerator panda

non-zero denominator g s



Rational Numbers ﬂllﬂt

GROUP OF ummmm

In mathematics, a rational number is any

number that can be expressed as the
guotient or

fraction p/q of two integers, a numerator p
and a

non-zero denominator q.
Since g may be equal to 1, every integer Is
arational number. Y2, %a............



Irrational Numbers Mict

GROUP OF ummmm

In mathematics, an irrrational number Is
any number that can not be expressed as
the quotient or fraction p/q of two Integers, a
numerator p and a non-zero denominator q.
Since d may be equal to 1

Examples

\E =1.4142135623730950488016887242096...

T =3.14159265358979323846264338327950... 000



Real Numbers Illll!t

If we Include irrational numbers In the set of
rational numbers then it Is called set of real
numbers and denoted by R.
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Even Numbers
Any integer that can be divided exactly by 2
IS an even number .
Example: -24, 0, 6 and 38 are all even
numbers.




Odd Numbers:

Any integer that can not be divided exactly
by 2 Is an even number .

Example: -3, 1, 7 and 35 are all odd
numbers
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Number System S et

Number Line

A line on which we represent the numbers is
called number line.

LESS THAN GREATER THAN
< | | | | | | | | | | | ~
~ | | | | | | | | | |
-5 -4 -3 _2 -1 0 1 2 3 4 5
3 < -2 4>3
4 <0 5> -2

-1 <1 0> -1
o000
0000
0000
o000
o0
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INTERVALS AS SUBSETS OF R
Leta, b= R and a < b. Then, we define:
(i) Closed Interval[a,b]={xeR:a=x =Db}.
(i) Open Interval (a, b) or Ja, b[={x=R:a<x < b}.
(iii) Right Half Open Interval [a, b) or [a, D[ ={x € R:a = x < b}.
(iv) Left Halft Open Interval (a, bl or la, b]={x = R:a<x = b}.

On the real line, we represent these intervals as shown below:

-} & & - i o £ -
& b a b
[a, b] (a, b)
~=i} - O - i O & e
a b a b
000
0000
000
o0



OPEN & CLOSED INTERvaLs | TRt

- OPEN & CLOSED INTERVALS
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LENGTH OF ANINTERVAL  The length of each of the intervals [a, 1], (4, D) [, b) and
(a,b]1s (b-a).

Examples on intervals
() =2, 3]|={xeR:-2=5x <3| (1) (=2,3)={rER:=2< ¥ <3
(ifi) [-2,3) = [xeR: -2 < 1 < 3] (iv) (-2,3] =[x ER: =2 <x < 3]

POWERSET  The set of all subsets of a given set A is called the potwer set of A, denoted
by P(A).
Ifn(A) = m then n[P(A)] = 2".



COMPLEX NUMBERS



Complex Numbers Midt

a+ D
/ N
real Imaginary

The complex numbers consist of all sumsa+ b,
where aand b are real numbers and | iIsthe imaginary
unit. Thereal part isa, and the imaginary part is bi.



Mmict

-lmaginary number s were invented so that
negative numbers would have sguare roots
and certain equations would have solutions.

-These number s were devised using an
Imaginary unit named I.

1 = \/—_1 H?



-Thefirst four powers of | establish an important
pattern and should be memaorized.

Powers of |




Thus, we have

) o0
L=l =]




"|

oWRE )1 = e = ]



ll]{'l

=1a

ndi*=-1]



SOLVED EXAMPLES
EXAMPLE Y Ennluate
i @™ i
) (wq]u} (i1 'y r'ﬂ] i)
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SOLUTION We have

R e L R i G
) it = e (Y e e Prit=1]
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Y. T oo c s T S - ROt (T e
) i =i o Y X1 =(1X1 =t"==k T 17 =1]
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4?'?? {0 A
e )Illx)a[f:]

i (f-1)=



I
Wi=r o=

i

(ﬁwf‘“):fﬂ-n:&



Evaluate:

(i) =25 X —49

(if) v —-36 X ﬁ,-'fE




S0moN We lme
i) §-5y-9= )X )=

i) )=



(ii) v=36 X 16 = (6i) X 4 = 24i.



Evaluate +—=16+3¢-25 +/-36 —/—625.



N Wehave
13D
= (W3 0t-Don) =t Lt~ )=



CONJUGATE OF A COMPLEX NUMBER

Conjugate ofn complex mumber 2= +10) s defined a5, 2= (2~ 1),

EXPLES (1) (3+81) = (3-8i) (i) -

D)= (642) (ii)-3=-




PRACTICE QUESTIONS

2 Bvaluate: @6 @ 60T ) w'—n-‘“
3, Evaluate: (1)1 (i) (i) {

g ]
4. Evalnate: m(a +~?} i1} (! TF}

Froiwe that:
5. 161+ +i°=0 g T L U S
J, =gz == 8 (141%™ ™) i3 2 real number
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ANSWERS Mmiet

1 ()= (ii)-1 (iii) 2. (1)1 (ii)i (i) -1

3. (i) =1 (i) —i (iii) i 4. (i)2i (i) 0
000
0000
0000
000
o0



Lecture- 2 SROUP OF STIUTONS

Fundamental Theorem of Algebra &

Solution of quadratic equations by
factorization Method




POLYNOMIAL




Fundamental Theorem of Algebra !!Ilgl

Fundamedal Thoovem gé &}?cbm:[%ﬂ—lﬁ, 0013-[f
Cldera D 2018-19]
mast'  polynonial equotion 8 degac 1. F0s

ot Hu mott 7, Yoot

<<%



Fundamental Theorem of Algebra !!Ilgl

Example: Consioer a palynom SEEIEY . 1nen, I Comesponding polynoma
equalon 5 xz tirsf=|

The ighes power of 5 2 Hence, e dearee of equeon & 2 Accrding

FUndamental Thearem of AEDra, TS equation s & mast 1 1o



Solution of quadratic equation in the mmt
complex number system T

Lua dratic Eq/,Lm A palymemial e;?/ctaﬁ.amag a
Lecomd degree L B KnQusw as guaodsatic if/uai"ﬁ”
Gieyeral form of quadiatic eguation
ax*+bx+tc =0
Ctuse a b,c € R (setof veal numbers) amd
aAFt o

Metod fos saﬁu?n(? Quadratic eguation
o5 Elctﬂﬁfja_ﬁb% Method
0D Quadsatic fosmula. (Sai dhamdmj{fa Rule) .
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Example ' : Check whether the followmg are quadratic equations;
() (x=2F+1=2x-3 () x{x+ 1)+ 8=(x+2)(x-2)

(i) x(2x+3)=x"+ 1 (V) (x+2¥ =3 -



Miet
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(i) LHS =(x—2Y <+ 1l=x"—-dx+4+ 1|1 =x"—4dx + 5

Therefore, {(x — 2¥ + 1 = 2x — 3 can be rewriiten as
xr—dr+ 5= 2x—3
W - r—hrx+ 8=
It is of the form ax® + bx + &£ = ().
Theretfore, the given equation 1s a quadranc equation.



(1r}

(111}

(iv)
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Sincexix+ N+ 8=x+x+Band{x+DYx—=x*—4

Therefore, x4+ B=x—4

e, x+12=0

It is not of the form ax® + by + ¢ = 0L

Therefore, the given equation is not a guadratic equation.

Here, LHS = x {2x + 3)= 2x* + 3x

S0, X {2x + 3)= x* + 1 can be rewritten as
x2Sy =yt |

Therefore, we get x4+ 3x—-1=0

It 15 of the form ax* + bx + ¢ = 0.

So. the given equation is a quadratic equation.

Here, LHS ={x +2¥ =xF+ 67+ 12x + B
Theretore, (x + 2}1 = x' — 4 can be rewritten as
Attt e+ 12¢+B=x—4

I, 6+ 122+ 12=0 or. x*+Z2x+2=10

It is of the form ax® + by + c =L )

S0, the given eguation is a quadratic equation. :.
(X LT
o0 0



Practice Questions(H.W.) !!Ilgl

. Check whether the following are quadranc equations
) (=23 i) 7= 2r=(-2) (3]
() {r=20e+1)=(x-1fx+3) () {x=3 e+ )=afxe 3]



W Factosization Metee,

O E o R

. Chock by i tivg 4o awwes Zie Ha Qg nal
eguation

Suppore -fha_q/aad)wﬁceqpam
QX*+bXAC =0, whose at O

fut alltesms on gne Lide of tha equal tion, foash
z0 Oty Othes Atde N i

Factos
Set each factor egual to z2v0

Solue ead« %M& equations.
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Example : Find the roots of the quadratic equation 6x' —x -2=0



Solution : 'We have

G =x—=2=6+3x=4x-2

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

=(3x—2IN2x + 1)

Miet

GROUP OF ummmm

The roots of 6 — x — 2 = () are the values of x for which (3x = 2}¥2x+ 13=10

Therefore, Ix—2=0o0r2x+ 1 =0,

Le.. X= — o x= ==

|

Therefore, the roots of 63 —x —2 =0 are — and ——.

3 2

2 I
We verify the roots, by checking that P and —— satisfy o —x—2 = ﬂ 0eo

J_
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Example : Find the roots of the quadratic equation .311 = g.ﬁx +2=0.
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Solution : 35~ _gﬁx+j :.3_';3 uﬁru£x+z
= ﬁx{ﬁx—ﬁ]-uﬁ{ﬁx-ﬁ}
={ﬁ1—«ﬁ}{ﬁf-ﬁ}

50, the roots of the equation are the values of x for which

(V3x=+/2)(¥3x-2)=0

ol

Hnwﬂ-.ﬂ_t_ﬁ:n for I=J§-

S0, this root 15 repeated twice, one for each repeated factor ﬁr-ﬁ -

5
Therefore, the roots of 3x? —2.f6x+2=0 are J_ JZ 000
3 0000

Lo | 12



PRACTICE QUES mict

1. Find the roots of the following quadratic equations by factonsation:

(3 2= 3e=10=D fii) 202 +x—6=10)
- ] ) 1

) 23 +7x+502=0 (V) 28 =z +7 =0

(v [Hx==20x+1=10)
000
0000
0000
000



Some Solved Questions

0-1 Salue 50t ~6=0 by fackoiigation Mebhod

a1

-’:.]":f.ll




Some Solved Questions !!Ilgl

6l-1 Salue X2 5ix —6=0 b? factosization metsd: [3;5?
Sol- ot 5ix—6=0
2 (olE3t)e-6 =0 x
X —@tc—Jix + 6LEO [ 3 -:)
ocloe-21) ~3i(x=2l) =6
(oc-20) (x-30=
oC=20 omd =3
Sofution cek = {21, 3L
000
0000
0000
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-2 galve o2 s%46=0 by factosization Tietted

Sol- xxt SH+6=0

ml_-ciz_-;-zj,:ﬁ-f-é:ﬁ i (I}L-I*T::’:S ﬂﬂd_)
OoNF = &
XE a9 -_ax+6 =0

xlr-2)-3(x-2)y=®
(c-2) (x-3) =0
X-2=0 £ ANIBTO
=92 aud =3
Salution Set = 2,3%
0000
0000



R-3 Sofue x*+3lx+lo=0
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Q-3 Solue x*+3ix+lo=0
Coyle x*i3le+lo=0
x>+ (5(-20)x+/0o=0
x*+5ix -2 +l0=0
22+ six—orx-lotr=0 v ( [*= ”')
~lx+50) —2i(x+50)=0
(ce+5V) (x-21) =0
(et sl) =0, G-2i)=0
Xx=-5. 0wmd =2
SedutiowSet = {-50,207

(5¢-20 =3L and
SiedL = 10)



Quadratic Formula Illll!t

GROUP OF |BSTITUTIONS

Let Hie gruen qreadiatic equation be
QOCHEX A+ C=0, (WHiere a*tOo0 —> D
Lt s ined. as fallmox (Roots of the egualien
defy i o ( &
X = —bh + [b<=Hac
= < T
The expreszion D =(b=Hacg) 4x called )
Piscaiminaut . (TR discdminawt deteinunes
Hhe natise ef Aocts of Hu quadiatic oot
basged en Hre coehhiciouts ©f e quadiatie
eﬁf,ua,ﬁ@u)
T+ D=0 = Repeated veal nuwmbes woots
TF D>0 = Tio distinct veal number yoots

If D <0 = Complex »oots




Some Solved Questions !!Ilgl

o-1 Sodue the equatiow; [2011-12]
xr+3x+5=0



Some Solved Questions
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Q-1 Solue Hio equation; [D014-12.]

Xt +3c+ 5=0

Sal Cwmpaﬁ.ir?-m ga‘u&n @:f/uﬁﬁ:l.@vn colte

fasm gquadiatic egriation O +bx+c=0

A=z, =3, £=25

x= _3+/9-26
)

m_—giﬁ W J:r:?-

2.

X — -3 £ JIT I




0. Pl ohat vl of K (10411

)5k ) 4088120 s 0 pesegs



Q-2 for what value of K, ) fg”i—iﬂ 'llﬂt
(H-K)oc™+ (2k +H)oc +C 8k+1) =0 L3 O PEATECI PO wrormmmos
o paﬂyﬂm'm (QC+brtc) Ly a perpect 44pais
4y prlae =0
So G Looe
a=H-p, b=bk+4) , c=CHK+!)
b—Hae = O
Cok+4)— fy -k 8K +1) = ©

”kiﬂé +l6k —H(aﬂ_fcfrtf—,gk?;kj =5

16+ 26K ~120 k16 + 3ok> 417 Kk = O

Bek*-dogk =0

36k k-3) = © XY
K=o k-3=0 36 £o 444

= : 000

[ k=0, f{:gJ o0




j Jole mg-i: [101-00]

i Sofue; ( et %9 4720 [2020+9,1]
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63 Salue: oxet-4 =06 [2019-96] T
Sale Vebave, c* = 4
€=+
9= o=
Sabbion Set =, 4]
el-4 Soluve: (e+1) Cx-7) 5 =D [2020- 2.1]

Saf -
i Yuatine (c+) (-2 +2=0

atoxtr-2 42 =0

Ern =y

l - i“rﬁ'_. 000
SolutionSet = {73, /33 HE



&-5 Saluet JEx %o +J/3 =0



6-¢ e =
EQRUE : *311'— Jne +3J=z — o
000
444



&-5 Saluvet JAx 4+ mF=0

Sl Q=/3, b=t c=J7_ , Keotsg aue (?r"L‘{“ 55"‘

r = —i_—._t-J‘,r__'-E:j“
2
5 U .
{
i+
SC}; ' — | & &
e Sh T (e N E Ly - F

6-¢ .
Salve : I3 5 +3J3 = o

>k 0=J3 b=-y3, c=3ym
Foots ase 3rue_p.h_ .i_-,B,

L= ﬁija_jjz
=N EY
~ = JEF+J35¢
2=
SolutionSet = 5 55+ 501 _r_mi’}
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-7 Solue, r+5 =0
Sad  xP=-f
i G 13—
SelutionSet = {-J51, J5i}
R4 Soluve ! Bx*—Hx +20 — 4
Safe. a=3 b=-4 C= :zgg
Koots e ?hﬂi I::-Ef

I:ﬁiJ.’E-ﬂE
o
L= 2 - = .
2 :.'.:«:"3__53 2oLl ?
- — P o » R Ui
qﬂmi-.gﬁft' :%—‘f'ﬁ'[.l _—3- ;"{“

Mmict



PRACTICE QUESTIONS

Solne

1 4= 1450 5 41 =0
e Y I ¥ o ey
I S . R BTSN
050-Mell=) e k=0 1 T+ led=0




ANSWERS
L |iy2,~iy2} 2 135 =i/5)

4’ *._?.1 ] 7 ?23’ 3 ‘%*ﬁ' JT

i '_1+1,L2I1_,,—21] . 1-.—23 wélh—j #;1
breipda ok

Mmict

)00
000
)00 0
)00
J0



1.

.'5 12 -3 ﬁz |
|2 Eadl ?7




*THANK YOU
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Lecture- 3 GROUP OF N STUTONS

Fundamental Theorem of Algebra &

Solution of quadratic equations by
Discriminant Rule




Degree of a Polynomial !!Ilgl

Example: Consioer a palynom SEEIEY . 1nen, I Comesponding polynoma
equalon 5 xz tirsf=|

The ighes power of 5 2 Hence, e dearee of equeon & 2 Accrding

FUndamental Thearem of AEDra, TS equation s & mast 1 1o



Fundamental Theorem of Algebra !!Ilgl

Fundamedal Thoovem gé &}?cbm:[%ﬂ—lﬁ, 0013-[f
Cldera D 2018-19]
mast'  polynonial equotion 8 degac 1. F0s

ot Hu mott 7, Yoot

<<%



Solution of quadratic equation in the mmt
complex number system T

Lua dratic Eq/,Lm A palymemial e;?/ctaﬁ.amag a
Lecomd degree L B KnQusw as guaodsatic if/uai"ﬁ”
Gieyeral form of quadiatic eguation
ax*+bx+tc =0
Ctuse a b,c € R (setof veal numbers) amd
aAFt o

Metod fos saﬁu?n(? Quadratic eguation
o5 Elctﬂﬁfja_ﬁb% Method
0D Quadsatic fosmula. (Sai dhamdmj{fa Rule) .



Quadratic Formula Illll!t

GROUP OF |BSTITUTIONS

Let Hie gruen qreadiatic equation be
QOCHEX A+ C=0, (WHiere a*tOo0 —> D
Lt s ined. as fallmox (Roots of the egualien
defy i o ( &
X = —bh + [b<=Hac
= < T
The expreszion D =(b=Hacg) 4x called )
Piscaiminaut . (TR discdminawt deteinunes
Hhe natise ef Aocts of Hu quadiatic oot
basged en Hre coehhiciouts ©f e quadiatie
eﬁf,ua,ﬁ@u)
T+ D=0 = Repeated veal nuwmbes woots
TF D>0 = Tio distinct veal number yoots

If D <0 = Complex »oots




EXAMPLE : Sole x"43=0)

oolumion We have
] ) - |
v43=0= v=-) =2 p=n-3=1),

solufion set= iy 3, =iy 3].



EXAMPLE

Soloe:

Y~ 4+ 3x+9=0.
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SOLUTION  The given equation is x +3x+9=0.
This is of the form ax~+ by +¢c =0, where g = 1,b=3andc=0.
(b*=4ac) = (3*-4X1%9)=(9-36)=—27 <.
5o, the given equation has Cn:rmplex roots.

These roots are oiver hj.-*

~b+yb —dac  -3+y-27

_=3+iy27 -3+i3y3
= 5 = E
F i -*E A 3 II."_
solution set = 3+13y ; 3—13y3
2 2
=.—3 ) “3;,.:,*'3 B 31,31 .
2 2 ’ i 7 T




:
EXAMPLES Soloe: Oy"+10x+3=0.

S0LUTION  The given equation is 0y +10x+3=0
This is of the form sy + by +¢ =0, wherea=9 b=10and c=3
(b~ 4ac) ={(10) - 49 3] = (100 - 108) =-8 < 0.

50, the given equation has complex roots



These roots are oiven hy.'

s b g i ,J
bEyb -dac -10xy-8 - (-t

/> {'
1042 52
R

: l _ " _5+EI"I.’H2 '5-13,*'“2__‘—5;,-‘{3, —5_1,';2 ,-
solution sef =) 7 9 [ |9 g**g ; I




EXAMPLE

SOLUTION

Solve:

Miet
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3x >+ 8ix+3=0.

The given equation is

3x 4+ 8ir+3=0.

This iz of the form ax" + bx+c = 0, wherea=3,b=8iandc=3

(b"—4dac) = {(8i) —4 % 3% 3) = (—64—36) = —100 < 0.

So, the given equation has complex roots.

These roots are given by

Thais,

—b++ b —4dac —8i ++/—100

= [ 6" —4ac=—100]

2a 23
_ —Bi+10i _ —4i +5i
&) 3
the roots of the given equation are
= e O
3 GRS T 3 ' _
solution set = ‘i%; —35} . ::



-7 Solue, Lt +5 =0
Sals xr=-§
ot = 5|
Salution Set = {~[51, J5i]
Q-8 Soluve? 3x*—Hx +20 — 4
Sofe  a=3 b=-4,C=20)%
ﬁﬂ'ﬁt«ﬂ AAhe. ﬁ-hﬂa f::-?!

:J::EiJfE-EE
— =
= 2 - = = l
2 i«%ﬂ’ 2 oL
QofutionSet = {F+41, 2-

Mmict



PRACTICE QUESTIONS

Solne

1 4= 1450 5 41 =0
e Y I ¥ o ey
I S . R BTSN
050-Mell=) e k=0 1 T+ led=0




ANSWERS
L |iy2,~iy2} 2 135 =i/5)

4’ *._?.1 ] 7 ?23’ 3 ‘%*ﬁ' JT

i '_1+1,L2I1_,,—21] . 1-.—23 wélh—j #;1
breipda ok

Mmict

)00
000
)00 0
)00
J0



1.

.'5 12 -3 ﬁz |
|2 Eadl ?7




*THANK YOU
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Lecture-5 GROUP OF nSTIUTONS

Introduction of linear equation and
Linear inequalities




OPEN & CLOSED INTERvaLs | TRt

- OPEN & CLOSED INTERVALS
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INTERVALS AS SUBSETS OF R
Leta, b= R and a < b. Then, we define:
(i) Closed Interval[a,b]={xeR:a=x =Db}.
(i) Open Interval (a, b) or Ja, b[={x=R:a<x < b}.
(iii) Right Half Open Interval [a, b) or [a, D[ ={x € R:a = x < b}.
(iv) Left Halft Open Interval (a, bl or la, b]={x = R:a<x = b}.

On the real line, we represent these intervals as shown below:

-} & & - i o £ -
& b a b
[a, b] (a, b)
~=i} - O - i O & e
a b a b
000
0000
000
o0



Examples on intervals
1) [-2,3]= reR:-2<x <))
() [, 3)= {reR:-2<x <)

(i) (2,3

(iv) (<2 3

=lveR =)<yl

:{_[e_:Rl'z'i.T i:?’I




Linear Equation & Inequation IIIII!t
(Inequality) in One Variable s e

[inean EQuatos m. One vanakle® An eqreation (ol
s expressed pu e faim of, ax+6=0, cohose &, bER

aAF0
fovexample: 2x+3=0 . 2x+3=¢9

Uhm&_ Iﬂw (I};waﬁﬁu) L ONe vavable

e 0 Qﬂiq-l':?}
Lreqralifies of Hie form 020 =2
DAXHH <O (hactb<sc (i) ax+b>C (Wax+b > C
Lehese g b, ¢ ase yeal yuumbens, - and > 2 a varabl



Rules for solving an equation !!Ilgl

; %ﬂﬂj the -game. number. oy expression to eacl _glde
% Mei/mtwﬂn does net ct«auﬁc: Hae ma?yaﬁz‘y

Qﬁubtrﬁcﬂ_b«f,ﬁ&iﬂm by oY €xpYEstion Trem
edch Lide ef O Mmeguation dees nwet chawnge the
me;u.,l.aizi'?

BMP'IQ# Y‘-g—-(ﬂ‘? obuld.tbr?.) eaclh gide ﬂé 8 1% :ﬁe$uahan
bg e 2ame 'P@(—m“ﬂ rniber adpes wot c!,mm;u:.
+the mwut?

4%}3'0-?)“3/ CCTT d»(.'..}.:fﬂl*\f) €a {'.J!*‘! ...-ﬂ{d(_) E!r{’ an tﬁdg_%{at—;:ﬁ”

Hio LOMEL mﬁ.?a,bu% reombes. yerresses the

?he%ailt? :



Some Solved Questions !!Ilgl

Q-1 Solie: 5x <24 tshow S xenN, (hxez
Sols By < 24

5 5X < 24 [Dividing ot sidet by 5 ]
5 5

= Jos W21
| S

() Colution Q.E'.t' £ EN <]
So 1,2,3,4%

(1) Solutiom ‘561' f{i—é? 1L <Y4-8]

0000
-3-1- .I'L f']"'l.""{ 000
o0



3 1<48 Milt

Solutionzet=fre N:x<4§) .
={1,2.34),

On the number Line, we may represent it as shown below.

S s e T S S S

S <2001 2 3 48 b

The darkened circles indicate the natural numbers contained
in the set



EXAMPLE  Write dowon Hhe solution sef o theinequation ¥ < b, then fhe replacement
setis ()N, (i)W, (i) Z

MO (i) Snleitin set={re N v <hf={1,2. 3,4 5.

i) Solution set={reW:x<6)={01,23,4,5).

) colutionset={reL:x<b)=p4 321 0-1-2-3 ..}
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GROUP OF |BSTITUTIONS

Qrs. Colie’, S8-3 < 32+] o141 - 127

Sol: 5x-3 <3%+]

Fin Lot sides)
B Bx « Z3nt+Y Lhclding+3 10

¥ '.r,[';ﬂ'
D ax <4 mdd‘“’f?' -3 to bothsd
[C 7] [ Divickieg  bots sidssby 7]

B3 Solue the Livear Inegpality [201S—16]
| HxX+3 < S+ n
= --;x;_ < 4 {:F}ddﬂ/‘? — Lo TO bott F.fdﬂ,;j

[2¢ > -4 ]

wvwwd



-4 Soluet Sx-3<Zx~| , twohuse x Ut avealrnumbdh 'Ilut

P OF INSTITUTIONS

Saf 5x%-3 < 3x-1. [2020-21] o
= S5x <3x+2_ (Aclding +3 to both sides ]
> &% <8 (Areldivg ~3% 0 boH.
ey b g oy 'g.rd_ﬂl
Qs , E,@;ufﬁ.m?, Lot gides 5?1]
’ :E*H:f-"g [(Do2o —lr'j
ol X~-Y 2o ;
[ >4 CAclaling +4 o1 boHe sides ]
R-€¢ Solue! (ax+4) 5 5 [0~ 2]
(=) ~ J
Sal- (_2x+%{) 2 5
&c-v [ Adding -5 +o see
= (O%td) —-§ 20 b ﬂdf;.gj 435

C'J-L—i_)- o0
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5 (oxt4q) -5C¢1) >0

C-.x_h-:i} MPﬂFlﬂmm
3 = EiHera20, 5620
= C-_Bi_'-ﬂ 20 ’ C%ED oY L0, b=o
Co—) | )
S EHaa [(-3x+9) 20 and 1) >0} 07 f(3x+9) <0 o

(x-1)<0]
=S f-3x>-9 and x>/} o7 { -avw g =9 aud <l

=1 X 2-3 aud x>} oy f-x -3 awd x<|f
= { L3 Mg:);} O f:x:?.—i%' O x-::a'}

= f | <cx <3 F oF 4} 'ﬂ“figﬁﬂud:ﬂ{f
1 et pDE_';r'bh:J
=) | 8- 53 So ¢= ruleset

0000

rgmmg@& = CLEJ} 000




_ ‘miet

Q_?_. SGFU‘E!: :.I'B Al P OF INSTITUT!
x4

Sols We kneow Hat

% < O (oot C(_:L “)C}}b{ G") QT(CL 0 bbb }C})

X-32 o
oC +Y4
ErHA (o-2 >04x +4<0) OF (-3 <0 and X+iX)

EHeor (>3 aud oc<-Y%) ory (<3 aud x >-Y)

¢ or (-Yzx<3)
— U o e
LSDfLm Let-= C g 3_)] . 000




EXAMPLE mict

Sole 12+ ]%x <d+3xwhen (i) xe N (i) xe R

Draw the graph of Hhe solufion sefin each case.



'III!t

SOLUTION 12+1gx£5+3x

|

= 127% )

= Delle<d+ 1 multplying both sides by o
2 |Ir1he-4] adding /2 to both sides]
5 -ré-d) adding - 1§y to both sides]

> 126 dividing both sides by 7).



| _gmt

3120
i) Soluton set= {1 :120
=6789....

IIIII

The oaph ofthis et  the number line, shovon el

S e B o B

2 0123 48 6 T 8



| _.,!t

The darkened circles indicate the nafural numbers contained =
in the set. Three dots above the right part of the line show that
the natural numbers are continued indefinitely

(i) Solution set={xe R:x 26} =, ],
The graph of this set is shown below.

—t
2 40 1 2 3 4 5 6 7 8

-

This graph consists of 0 and all real numbers greater than 6



PRACTICE OUESTIONS Mmiet

1. Fill in the blanks with correct inequality sign (>, <, =, =).

(1) Sx=20 = x.0u 4
() =3x>9 = x...... -3
(i) dx>-16 = x...... -4

(fv) 6y =-—18 == x_.....3
(V) X>—3 = —2x...... &

(vi)a< bandc<0 =

(Vil) p=q4=-3 = pP.....of

(vild) H— T =2 = Ul D

S
a1



ANSWERS Mmiet

L. 1)< < ()> (W)= (Vi< (vi)> (vi)< (vii) =
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Lecture-6 & 7 GROUPOFSTTTIONS

Solution of linear inequalities in
one variable representation on the
number line




Some Solved Examples !!Ilgl
l% EC;F_L-L "Hﬂ_#_%zf‘ﬂnx of, negiualitior

[(2edd-r2]
BE-F <5 - :
[I=Sx <9
WSolv e Lo
SUF e Sw

'ﬂl_} {E I:"::Il"lj.'iiln-‘::j —1 'Eﬁ EE‘#:.,_,.‘I.:_I:]I-E-E-_:]I
W o E'E“'J-ﬂi*-‘ﬁ 17 +o Aot cides ]
o6 =8 {:Er'ui-d_i‘,? bofy g idas J:-Z' :Lj___a

|H£l:'.“.:'_|'_',!-‘ [ ~5u = I|'
- Eﬁﬂ:‘.d.unjp—-”"ﬂ Lotk cidad]
..II
s o |'.- E””""i“"ﬁ‘ Lot oodey 4]:2-(';,-' "'T
000
o D fa e
'::}ﬂ EJ.- S oo ':'fi‘i:DT 'H.q...:,__ E?.ILJ-:_,I": *‘-??-'a*-':-"'?.]"a'"" ::::

; E{g}fj{,{_}j} ::0



= (-00,8) N 2. 0) .Illut

= [2,6)
m;-ﬂ[’mhw@ﬁﬂm Z
Yumbes Oiip be, !
ar £hbion belors. T
I!"'_’i _1[ ; “; $ + ._h—f-_H:_u_:
& S -2 =l o | 2 3 ¥ &5 €

R-n- Solue? In-Y >

+Has
e = Eff_ ~1 . Showthat Hio graph 4
iy uaf T [20]1—2]
Sol- We haue gy > Xt
2. o

= y38x-y) > QxA+D -6 '



= 2%k 2 9x-—¢
= 2% > ax+/o
= lox 2 /o

=5 x 214

D xell,=)

mict

T T NSTITUMONS

[ Adoliung +16 to both
2idby] |

C ﬁddfnﬁ. —9n. t0 both Sid]

{&IUI'M} bt _gf}:ﬂﬁ_ﬂb} 1]

| 2 YY)

0 900
1000
voo
o0



&®-3- Salve mﬂmwmy ousd *re.pmwi: AL on Timbey m

Linae
5(2x-F) -3(2x+3) €0, 2X+19 < 6w +YHH
Sole We hause, L2018~19]

(2% -3 -3 (2x+3) £ C
lox-35 -6x -9 <0

Ho—-yy <o
Ho =4y s . |
x e (-0 ll]- — — — = > (D)

Nows . 1 . |
» 28+19 & 49 R —quhm%ﬁﬁﬂlﬂ
2 <69 +98 bé yad] ©9®
~4x < 28 CAdloliing ~6x o bothstled] gaey
-x <7  ividisg Both ctdesby 1] 238

—
o



mict

GROUP OF |BSTITUTIONS

O A
e B[ e o = > (2)
solution St foy Has. 3fum cystem A8
=4 (20,17 n[-7,0)}
= { -7, 1]}
The so|utisuset on MMM%&”MW bo YOp ¥eheds
0L 2heow below.

o

et Ly et
e F -6 54 TR IS 4 56 18 lal) o
000
0000
0000
000
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Q-y Solve: |4 <2 dud dhaes Hhe 9aaph of e solution <=
Cols Nekndeo Hat, |xl<0. &-a < X<
e IH-2| <«
LS T2 <Y<
& —2<li-w uad H-X<2DL
E ~-2-y<-% aud -x <2-Y

: e
—oC) =g asi) el 0O | 22 2y s ¢ Z hz :::0
o0




85 Solue! 18- 39 % 6R aund drccs ta Faph oy | IS &
%mgm'u:ﬁ%m*
os (B~ s

19 3-4%29 or z-yr<-9

O —yy s-9-3
= __Lf}(?f_ & oy ~Uw < —J0
> oL £ <=3 a7 s -2 |
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mmm

el-6 Solue: %=1+ ]oc-2l] 24,x€ER andl draro Hay
Rapl. €f Hie colution set
So|.- Yehaue x-i=o & W-2=0 2D .=, 2 agerteal
politssThue poluts divide +hae tohole veal i
o Hasee pasts mmal_hf (20,1, [1,2) awud C2 ,00)
So Haere ane. amMmses Haiee cades,
Cﬂ.l&I -~ 56 {1{-1
(ALTIL! o < x <0
Catemr: o < x <o

CareT: Whow —0< <1
1 Hals (age, X~1 <o and x—-2<0 .



So

IDC-IIH‘)(-lI = ~(L=1)=(x-2)  ohom ~xaq

S0 tuehgyye

:)‘ L E (..ooJ I}
SO’UiTOMget = i’ (Fm}‘%}} ~00<X<L

= =-li43

I+ 1= 2 Y
D TAAB2Y D gy Su.3 axd 1

2 xg-/




=l =A+0 5y




(se '
Whow 9 ¢ ¢e0
*?‘“"“WJ X230 8 %150
. fx‘”ﬂx-l] 2 Y ID:—}/: x-1 &
-1 +x-25Y e Lt
AX ~3>Y
AL 2F 000

x2Th Al X3 s



Qo Colutioum, Set 'rrLMch r'."L..oo)ﬂ[z,aoﬁ




Hewee from all +he above Cartd,

L\ﬁf”‘llt!th)m.(;'{‘i ( o) '"1} [,_. m)

Mo colutiou cel on Hlanumbes Line Moy be.

epreseuded, 04 chown bol®ed-

(1 9¢ /40!)-1",

s i
- / ' Ay
iho - “y;__ O | J Y
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GROUP OF |BSTITUTIONS

Q- Find.alt paius o dnsective odol. positive
vde boti % cobdeh ase, omagtestran [0
Suche H8. 2o Jamote wHaam 11

SOl ket Hae veguived congecuttue odd. posibive
L.f__tt.t(?g.e% be. XX aud XX+2 Hun
= £+ <o aud o +Cx+2) >|
= X <8 Oud R+2. >
- X <84 Cuad AX > 9
—__9 & < o) CI.M.CJ x> C}/L coo
0000

= 9 %<8 413
e 2 o0




= 9 .%<8
p)

3 45<L<f ‘
S0 o cautake Ho edd aubegiol valiiey

5 amd7
Wﬁégddmiﬂgem

—Hu
bl 5‘7 cy,«f('?cfa



PRACTICE QUESTIONS

Solve each of the following inequations and represent the solution set on the

ittt lie.
Lor=h, whee (xeN, (ijrel
J-lr»h, whee (e, (H)xeR
L 3x+8>), wheee (ijxef,  (ijxek
5. Sy+2 <17 whete (ijyeZ  (iijxeR




g

L

3,

ANSWERS

Miet

GROUP OF ummmm

(i} 41, 2, 3; 4}
- i i ! -] L) - [ ] -
. - —Z -1 () 1 2 3 4 %
tiiydf....-3,-2,-1,0, 1. 2, 3. 4}
-ttt e - - - - ® ® - -
e =3 — = 0 1 2 3 4 o
“j {_3.' _'-L _ﬁi _hp ---|I
- 2.0 e @ - - : b 3 -
b =G =5 -4 =3 =2 - 0 e
(1) (o=, —-2.5)
- — b ¥ } -
—an —3 -2 -1 0 ae
25
000
0000
00000
(X X X
0000



ANSWERS Miet

GROUP OF ummmm

. 41,909,123, 4, -

—_—

~ L = & - L - -
e —1 O 1 2 3 « =
(1) (—2,°2)
—-— - : =
T —2 —1 L o0




L

(13:82:.1,0, =1, 2, .

<3

Miet

GROUP OF ummmm

(ii) (—==, 3)

- &5 o &= 4 o] o
— X —1 0 1 2 =



THANK YOU



Lecture- 8 GROUP OF N STUTONS

Graphical Solution of Linear inequalities
In two Variables




Guaghicel Goltion of Jinzar Teualbt

two vanables |

Unﬂa,&ﬁ’liq/uatw ﬁfn (o vavfaHe.! e
Foym Kijax-szﬁrc)o (1) a4+ bwcé 0 }__,@
Cl’!‘i)amb? t <o () axtby-te (O



Solttipy Qet? Tﬁa ﬂ%a@@mﬁtﬁw

(1,4

o the
Mwejm o i Lol B

MWMM%MMW




) ® 3.
Grvaph, o} a, Linear Ineguation § kot an nequatt
oh ng Types O ose given Hhon 10 solue

e Procend, ﬂCcﬂ)LiEWE? to STpr Froeh
Step1 (maides Ha equation, Ox+bytc=0
Qnaw Hue gRraph of Hais equaton , Goluck
LA L
In Caue ep gtrict Tnegquation >or £ diawd
Ha Live d%&"ﬂd; QHALL el Se make LE Hutk
This fure oUvides e plane duto oo eguol
posts: _

- WY .
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GROUP OF |BSTITUTIONS



£+aplwose a point [if possibk (a,.o)]h'noi-.ﬁgin
T on s Jone  TF Has poiut patifies fha
iven Luequotion thn thode Ha pait
o} Hr. plawe (uting i polut, ofswite
Shode Hu orlus past
The Shadedh povtion vepresasct e golutior
ik o] e 3?1/9» ineguation
(Dotted Line s 0T UL of s oOlukiom ohile 335,

Huick Jive 4 O portofit) e



QL1 Solve® Zr Yy < 12. ghaphically.
Sob  (naides +he eguation .

SNty =12

Plot +Hro, PoiInts A(Y,0) B88(0,3) on q,?ﬂxﬂp
PApes , Heorn Hue Luve AB TepIesents
This Diveg clividler e plane: of +ha PAPET
MudD two equal P,

Sty =1 —2 O ™0
The valueg o (m,g},eai.l's@f'ncgf Hao equal
TCI: 4- 0 ] |
o |3 '
h
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GROUP OF |BSTITUTIONS

g POt (6.6) ans s ,
< ’ dﬁ%ﬁﬂ.&' Sx Hiy < 130
© The Shoded 224 of +a plan to st alld
PRt On +Hue Line AR comstitidds Heo <Olte @1, 000
-&E«t% +Hae &M&Cj}-!_ﬂi_ﬁﬁ'lﬂ, 31—;—%’# =09 ::::
000
o0



0.9 Dvtwo the 4397 h, o Coltchion geb of the
nequation 239>/
Sole (etider Hao eguation 24|
Tha valis st (%) ,,mmé?;.? 2% =[ ase

[T 2 Jo |

el S 1 |
Plot He poiuts A(2.3) and B(0,71)
Thaw Ha Live A0 vepresents 2x 71 =/

f—
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@MPMS O o Lia PfQCMb J{us’o/ahn

MPD%H@OMWMM 2147

My Shaded past Cﬁﬁ'ﬂw plow b
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mdu




;Q~3 Solue ‘M’FO“M;“?- gyefen % L eguolitie!

bg— ?upm:au# [015-16]
2%ty 36 —————— ()
31+L15L£!’2_.— e s 15D

Lol Fr<t, we dsacs Hae h of Dx+4=6
(Plot points po, ) weﬁefz,éy;)-mt%f“
g =
Thain &thgﬂ-%i)ﬁéq-epm RX ALYy =6 awd
(0,0) dees not cativfied ox+y 26
$ , (we ot o by iy, FH =1L
m@inCO,E) au_d%rq(iftf?) Ralbiifes

Sr+Yy=|
Thaw Ling %O yepmeuﬂ-gfx,—f—%g;:m_. aud

(o,0) Latishies Sx +4y S0
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GROUP OF |BSTITUTIONS

THe wiiteise chion of Hare Luines AL+t Shaded
past cotiiele s Yep vegeiks o <Olubom Gré
Hae givey gayctem of y-uegpalities -

0,6)




CPlot Hue poiwts Alo,3) & B(Y,0
3%1-“!5,:!3_)

(Leady, iz paivd (0,0) olees Mﬂ*@f@”ﬁé‘@
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Q-3 Solue e Tﬂqmﬂiij,gxﬁpmgﬁﬂg/: [2049-20]

|4-%{<3
Sols e Knowtat W< & ~a<xLl

So |y-x€3@ -3 yx <3

@ -3gy™x aud 5(4&:?3

S0 we hawe
-x+y3-3 — —0
"l*f'%- £y .___,,@

=l =l JJ,‘



"ﬁ‘?ﬁ"‘f t Qm -
ﬁﬁb—«zs A (o, -3)
Leeondle,, Draio +eo

apl, —x+y =3 CPIOF 755

Miet

GROUP OF |BSTITUTIONS

Bf =,0J) 1
?f;pk, ;L@ =3 (Plot Fha
C"3.’3' ﬂ,
pt
‘ 7>
e




PRACTICE OUESTIONS Mmiet

l.xtysd o r2( L 2-y> 1 x-y<-
3+dy<d x2] y22 $ dr+dy<ol, x+3y<30,x20,y20
3y rey€d -2y <6

6 x+ <10 x+y2] r-y<0,x20,y2(
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