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Lecture- 1 GROUP OF STITONS

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




Key Points !!Ilgl

= Types of Numbers

= Real Numbers

= Complex Numbers

= Even and odd Numbers
= Prime Numbers

= Number line



TYPES OF NUMBERS Mmiet

Natural Numbers(Counting Numbers)
Whole Numbers

1)
)
) Integers
)
)

2

W

Rational Numbers
rrational Numbers

N

@)



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 Mt

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



Pefinition of

Whole Number

Any of the numbers 10, 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). Eggso



Integers !!Ilgl

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

= Ex fov, 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 ﬂlll!'(

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
a rational number. 72, Y............



Irrational Numbers Milt

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 g may be equal to 1

Examples

\/5 =1.4142135623730950488016887242096...

T =3.14159265358979323846264338327950... 000



Real Numbers mlut

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




Miet

Number System S e

Number Line

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

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

-1 <1 0> -1
000
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 =b}.
(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 Half Open Interval (a, bl or Ja, b]={x= R:a<x < b}.

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

-} - - - - O > -
a b a b
[a, b] (a, b)
-~k L 1 - i O L -
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
() |22, 3] ={xeR:2=5x <3 (i) (2.3 ={xER;=2<x< 3
(ifi) [-2,3) = [xeR: -2 < x < 3] (iv) (-2,3] = [x€R: -2 < x <3|

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



COMPLEX NUMBERS



Complex Numbers Mt

a + DI
/ N
real Imaginary

The complex numbers consist of all sums a + b,
where a and b are real numbers and 1 Is the Imaginary
unit. The real part is a, and the imaginary part is bi.
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-Imaginary numbers were invented so that
negative numbers would have square roots
and certain equations would have solutions.

-These numbers were devised using an
Imaginary unit named I.

= \/—_1 H?



Mmiét

-The first four powers of I establish an important
pattern and should be memorized.

Powers of |




Thus, we have
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SOLVED EXAMPLES
EXAMPLE 1 Enaluate
it a® @ i
w0t e
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SOLUTION We have

PG - SR e s S B S S LR
(i) 1T =1 =)y %1 =1r=-1. [ 1 =1]
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GOR 4 MGeT

" T T L i NRREEL (e
(i) i =i = (i) Xit=(1xi)=i"=-1. [ i =1]
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Evaluate:

(i) =25 % —49

(if) v—36 X 16




SOUTON - We lme
i) -2

(-19= G (7=

XJ) EIE

-b



(i) V=36 X /16 = (6i) ¥ 4 = 24i.



Evaluate -16+3¢-25+-36—/—-625.



N Wehave
Hﬁ - SHS J“,f' - HQE)
=(dr 0000 )= (¢ D=L =0



CONJUGATE OF A COMPLEX NUMBER
Conjugate of o complex number 2= (a+18) s defined as, 2= (a-10)

EXAVPLES (1 (3+81)=(3-81) (i) (-6-21)=(6+2i) ()3




PRACTICE QUESTIONS

L Evaluate: (i)i" (ii) ™ (i) i
2 Evaluate: (1) {y-1)"™ T E LS | il (1718 112 |
3, Evaluate: (1)1 (ii) i~ (i) 7

_ I ¥ O
1. Evaluate: ru(: +F\|| {i1) (! +F

Proiwe that:
5.1+ +i+i8=0 6 b +5i =2 +6i Y =70
7. =g tor=r=0 8 141"+ )15 2 real number
i 1 1
.:L_']_*E*E_. .Li:._ll']_ g
9 [r E:} =7 10, (4 {fﬂ-zu i)
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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 GROUP OF STTUTONS

Fundamental Theorem of Algebra &

Solution of quadratic equations by
factorization Method




POLYNOMIAL




Fundamental Theorem of Algebra !!Ilg...t

Fundamedal Theovem gé &}?cbm:[wﬂ*m, 0013-(t
Dltratt 201§-19]
W-HPOﬂgﬂMﬂﬂeqmﬁw@f) dugroc 1. hos

0t Hu mott M, Yootk




Fundamental Theorem of Algebra !!Ilg...t

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 =

&mmmm A palynemial equation of a

Lecond degree S Knluwm ag guadnatic ejuation
Gremesal form e quadiatic equation

oax*+bxtc =0
Ciese a, b,c € R (setof veal numbess) amd
At o
Metod fos saluing Quadiatic equatiow
B ﬁmjaﬁhn Method
@D Quadsatic formula (Saidhesachasye Rute) 3,



Example | : Check whether the following are quadratic equations:

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

(i) x (2x+3)y=x>+1

Miet
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(M) x{(x+1)+8=(x+2)(x—2)

(v) (x+2)

=x'—4
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(i) LHS=(x—-2Y¥+1l=x"—dx+d+1=x"—4dx + 5

Therefore, (x — 29V + 1 = 2x — 3 can be rewritien as
x4+ 5= 2x—3
r—bx+EB=0

It 1s of the form ax* + bx + ¢ = ().

=

=3

Therefore, the given equation 1s a quadratic equation.



(11}

(111}

(1w
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Sincex{x+ 1)+ B=x"+x+Band(x+2)x—-—2)=x*—4
Therefore, xX+x+8=xT—4

ie., x+12=10

It i1s not of the form ax* + bx + ¢ = 0.

Therefore, the given equation is not a quadratic equation.

Here, LHS=x(2x 4+ 3)= 2x* + 3x

=0, x(2x + 3)= x>+ | can be rewritten as
2x? 4+ 3x = x2 + 1

Therefore, we get x2+3x—-1=0

It 15 of the form ax® + bx + ¢ = (.

So, the given equation is a quadratic equation.

Here, LEHS ={(x+2¥ =x "+ 6x>+ 12x + 8§
Therefore, (x + 2y = x' — 4 can be rewritien as
M+ e+ 12x+ 8= x'—4

R 6+ 12+ 12=0 or, x24+2x+2=0

It is of the form ax® + bx + c = 0. )

So, the given equation is a quadratic equation. :.
(X LT
000



Practice Questions(H.W.) !!Ilgl

. Check whether the following are quadratic equations:
) (1= 2-3) i) == (8-
() (x=2c+1)=(x-1)x+3) (1) (x=3) 2 +])=fx+3)



W Factosization Metee,

N £ oG

. Chock by s tivg 4o anwer Lie Ha Qg inal
eguation

Suppose -Haﬂ.q/aad)wﬁceqpaﬁmq
AX*+bXAC =0, whese a# O

PMGMMMMWM%MM v o9, Loau
zO0 On Hyu OHwes Aide Sy
Factos

Set each factor equal to z2¥0
Solue. -eﬂd»} o4 these eqpations.

Miet
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Example : Find the roots of the quadratic equation 6x*—x -2=10,



“olution : We have

bl —x—-2=6G+3x—4x-2

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

=(3x—2IN2x+ 1)

Miet
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The roots of 6x° — x — 2 = () are the values of x for which (3x - 2)2x+ 1)=10

Therefore, 3x—2=0o0r2x+ 1 =0,

LE. X= — o x= ==

3 2
l
Therefore, the roots of 63 —x — 2 = 0 are E and — E
| ( 2 | .
We venly the roots, by checking that — - and —— sami}' 628-3-2=0. s00
o0
0000
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Example : Find the roots of the quadratic equation Iy -g.ﬁ,_\; +2=10.
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Solution : 3, -E-.J'Ex+2 =.3.1‘3 _NJET_.JE_H.E
= JBx(NBr=Z) ~VZ(V3x - V2]

= (VBx-+2)(\Bx-2)
50, the roots of the equation are the values of x for which

(VBx=+2 V2)(VBx=+2)=0
Hnwﬂ-ﬁ_t_ﬁ:[] for I=E-

S0, this root 1s repeated twice, one for each repeated factor ﬁx-ﬁ :

5
Therefore, the roots of 3 - L‘.E;.; + 2 =() are Jz JE 000
3 3 0000
00000
0000
0000
000



PRACTICE QUES mict

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

B 2—3x=10=0 fii) 202 +x—6=0
- 1

@ 2x+7x+542=0 (iv) 2 —x+ 2 =0

(v [Mx==20x+1=0
000
0000
0000
000



Some Solved Questions

Q-1 Solue x>58x =6 =0 by fackorizar patkliod

-fjﬂ!




Some Solved Questions !!Ilgl

Q-1 Salue x:5{x -6 =0 bg factmigaiiﬂﬂ meted- %51
Sof. o s5ix—6=0 "(2 = i 'Ld)
a2— coi+3)xc -6 =0 A e
X*—Qlx—Flx + 6i=0 for =]
x(oe-28) -3i(x-20) =0
(cc-20) (x-30=
oc=9l owmd =3
Solutiow cet = {21, 3%

ol Lok

+3L
X 3

o
L
L

h 1!






Miet

GROUP OF ummmm

2 Salve ok sat6=0 by factorizatonethod.

Sol- TE 5X+6=0

X — (2+3)X+6=0 ? (2+43=5 axd)
2xX3 = 6
X 9% -ax+6 =0

xlx-2) 3(x-2)p=@
(c-2) (x-3) =0
-0 = AR =0
=92 aud =3
Solution set = {2,3%
cooo



Q-3 Sofue x*+3lx+lo=0
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R-3 Solue x*+3tx+l0=0
Coyle x*i13le+lo =0
xr+(5(-20)x+l0o=0
o+ 51 x -2 +/0=0
x*+ six—ox-lot*=o0  v( 1*= -1)
xlx+50) —2i(x+50)=0
(ce+5V) (x-20) =0
(et sl =0, Ge-dij=0
Xx=-50 Oowmd oe= 2
SolutionSet = {-5¢(,20F

(5-20 =3L axd
SixatL = (o)



Quadratic Formula Illll!t

GROUP OF |RSTITUTIONS

ket +he given guadsatie eqation be
QOCHLEX =0, (WHiore a*tO0 —> D
£F ik Adepined az fallmox ( Roots of the egualien
o€ = —b + fpZ-Hac @)
> e B
The exprexzion D =(Cbrtyacd) iz called )
Biscsiminaut . (TRix discdminawt oetesnunes
based on Huw coephiciouts of e quadiatil
W}
T+ D=0 = Repeated veal nuwmbes 50ots
TF D>0o = Jwo dittinct »eal ruomber yoot2

If D <0 = Complex yoots




Some Solved Questions !!Ilgl

-1 Sodue the equatiow: [2011- /2]

xX*++3x+5=0



Some Solved Questions
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Q-1 Soluve tHie eguation:s [2014-12]

xX*r+3xc+5=0

Sal- Cr:}mpaﬂin? Hae ?Fu&n e:fp_aﬁl@m coltie

fasm gquadiatic egriation QY+ bx+c=0

A=Z, b=3F, ¢c=5

= 3 xJ/9-20
Q
s, =3 Bl o =1
= T
X = =3 =JTI ¢
22—
: oy n ¢ J11
Cﬁ_"—_-'j 'f'Lﬂ,_.I L) X = 3—_L—‘—"




1. ol ot el of K [1046-11]

k)4 5k ) 4008120 s 0 pegs



62 For what value of, K, | [26d8-237 'Ilut
(H-K)ac® + (ak +H)oc +CBK+1) =0 s a perfecteqors wwmm

Sof- F:: PQE?HW'M f-flll4'b1+£) i a pful;_[,”tl.'_"t‘ 0411050
LL{) b*-Yac =0
S0 we Jowe
a=H-#, b=6k+4), c=C(HK+)
bq"uﬂt =9
C2k+u)— ¢ Y-k BKk+1) = O

Y16 +16k ~4(Fok +4- QKL K) = O

i{kiﬂé_‘*:‘mk‘ﬂ@ K-26+ 32k*+4 Kk = 0O

Eﬁﬁl-iﬂgk e

Bb6k(k-3) = o oo
k=0, k-0 B8 70 -

!k_:{:}} k;z :0
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B3 Salue! 24 =p [9619-90] o
Sals We love | T*r=
X =+ f1
g s ol )
SRR ek =g, 4]

&4 Solue- (e+)(x-2) ¢ =0 [2020-~191]

Saf -
e ¥ (c+) (-2 +2=0

xrontzr-1 42 =0

xX*—n =g

I - :t“ri 000
SolutionSet = {-73, /3 HE



X-5 Saluvet JE XY+ 5=0



6-¢ S
EQEUE - '311- 2.0 +3JJF =0
XY
444



&-5 Saluet JExX X4+ T =0 ﬂllﬂt
Lal- a=/3. b= i & = ’ fﬁgt,g QA8 (?;L*{'H 5;{ . GROUP OF IKSTITUTIONS

oc= 1EJT=8
22

o P 4
lL-ﬁiﬁ

S':"rl ' — - & . &
5 Letroan Qoo Z‘:@;T‘1+JE‘:’J i_ﬁ"%ij
¢ Salue? 2. —J2X+3J3 =
Sol: a=y3 4= T, c=3JS
Roots ase apuﬂh__ _E_.,::}'.
L= Ja+ Jg-3c
=NE)

e ﬁim? voo
= 0000

Solutiorm Set = ffi'_—f—fuf_ % o mf} ::0
23 SR - e

o




-7 Solue, x*+5 =0
Sale xr=-§
" G — .:i‘fg?
Selution Set = -5, EE}
R4 Soluve: 3x*—4Hx +20 — 4
Sole  a=3 b=-H, C= 20/
Kootz aue. ﬁiu&m b?f

x =4+ Ji6-60
—
2= 2 - = L L
2 :.'.:ﬂ__; - dt
- — 1 ]
qﬂmt.ger‘- I""%Lj %-—-

Mmiét



PRACTICE QUESTIONS

Solne

L 14)=0 1145 5 14 =
eyl Sty I R Y O
I S . R BTSN
050-M+l=0 W&+h+=0 2 2+ I+1=0




ANSWERS
1. {iy2,-iy2) 2. liv/5, =iy'5] 3
1*_1 HS _1 ?Ef 41 £ l_":_?
AV “'2 R
1 : 1 : .—3 1'11 —3 311
7 1+EL1_EII 5. E 7 l, 75 ;}
g J19 g 19
9.{ ?_ﬂ-" =i ,I_—L'lf_f} 10, lﬁ "_
05 25725 15 £ e

3
3

12
;

|

Mmiét

f‘ 6. [-1+i,-1-1]

)00
'000
)00 0
)00
J0



. Iél-l /7.4 #? ._ " .-5 1; =B ‘rz
L A E Vi Al 27



THANK YOU
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Lecture- 3 GROUP OF STIUTONS

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 !!Ilg...t

Fundamedal Theovem gé &}?cbm:[wﬂ*m, 0013-(t
Dltratt 201§-19]
W-HPOﬂgﬂMﬂﬂeqmﬁw@f) dugroc 1. hos

0t Hu mott M, Yootk




Solution of quadratic equation in the mmt
complex number system =

&mmmm A palynemial equation of a

Lecond degree S Knluwm ag guadnatic ejuation
Gremesal form e quadiatic equation

oax*+bxtc =0
Ciese a, b,c € R (setof veal numbess) amd
At o
Metod fos saluing Quadiatic equatiow
B ﬁmjaﬁhn Method
@D Quadsatic formula (Saidhesachasye Rute) 3,



Quadratic Formula Illll!t

GROUP OF |RSTITUTIONS

ket +he given guadsatie eqation be
QOCHLEX =0, (WHiore a*tO0 —> D
£F ik Adepined az fallmox ( Roots of the egualien
o€ = —b + fpZ-Hac @)
> e B
The exprexzion D =(Cbrtyacd) iz called )
Biscsiminaut . (TRix discdminawt oetesnunes
based on Huw coephiciouts of e quadiatil
W}
T+ D=0 = Repeated veal nuwmbes 50ots
TF D>0o = Jwo dittinct »eal ruomber yoot2

If D <0 = Complex yoots




EXAMPLE - Sl x°+3=0),

solumion We have
F43=02 =3 s p=53=4,

solfion set= iy 3, =iy 3].



EXAMPLE

el

loe:

*x 4+ 3r+9=0.
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SOLUTION
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The given equation is " +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 <.

50, the given equation has cn::mplex roots.

These roots are giveu hji.*

~b+yb ~dac -3+y-27

[ b*~dac=-27]

2a - 2x1
~ -3 ;'1;"2? ~ -3+i3/3
B 2 a 2
| —3+i3y/3 -3-i3/3
solution set =1 '
2 2
=‘—3+31ﬂ -3 31{31 :.
> 2 " T bt




2
EXAMPLES Soloe: 9y +10x+3=0.

L ; . j)
coLUTION  The riven equation is Oy=+10y+3=0,

This is of the form sy + by +¢ =0, where a=9 b=10and c=3

(b 4ac) = [(10) - 49 3] = (100 - 108) =8 < .

50, the given equation has complex roots



These roots are oiven hy.'

b -4 10+ :
i W, - (0 dar) =9

T
-104i2y2 52
EETE

” |42 5-iva] |5 4255 42
solution set = 79 'q 0 b9 g




EXAMPLE

SOLUTION

Solve:

Miet
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3x +Bix+3=0.

The given equation is

3x - +8ixr+3=0.

Tlu'sisufﬂtefnrmnx:+bx+::=[},1ﬁhereﬁ=3,b=8iandf=3

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

So, the given equation has complex roots.

These roots are given by

Thus,

—b++b*—4dac —8i++/—100

= [ b"—4ac=-100]

2a 2x3
_—8i+10i _ —4i+5i
& 3
the roots of the given equation are
—4i+5i —4i—5i -9 .
T S |
solution set = {%1 —3:'} - ::



-7 Solue, *+5 =0
Sele xr=-4
i G iﬁ?
Selution Set = {-[5i, J5if
R4 Soluve: 3x*—4Hx +20 — 4
Sole  a=3 b=-4, C= 20/
Kootz e giu&m b;{

.‘_‘J::._"J_'iJfG-EE
=
o g = 2 .
im jig.b
Cn,ﬂunmgaf 1 F+40, 2-

g |
3

..,
L

?

Mmiét



PRACTICE QUESTIONS

Solne

L 14)=0 1145 5 14 =
eyl Sty I R Y O
I S . R BTSN
050-M+l=0 W&+h+=0 2 2+ I+1=0




ANSWERS
1. {iy2,-iy2) 2. liv/5, =iy'5] 3
1*_1 HS _1 ?Ef 41 £ l_":_?
AV “'2 R
1 : 1 : .—3 1'11 —3 311
7 1+EL1_EII 5. E 7 l, 75 ;}
g J19 g 19
9.{ ?_ﬂ-" =i ,I_—L'lf_f} 10, lﬁ "_
05 25725 15 £ e

3
3

12
;

|

Mmiét

f‘ 6. [-1+i,-1-1]

)00
'000
)00 0
)00
J0



. Iél-l /7.4 #? ._ " .-5 1; =B ‘rz
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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 =b}.
(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 Half Open Interval (a, bl or Ja, b]={x= R:a<x < b}.

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

-} - - - - O > -
a b a b
[a, b] (a, b)
-~k L 1 - i O L -
a b a b
000
0000
000
o0



Examples on infervals
(1) [-2,3]= |reR:-2< <]
(i) [, 3)= |reR:-2<x <)

(i) (-2, 3
(iv) (2,3

=[reR:-2<x <))
=lreR:-2<x <3




Linear Equation & Inequation Illll!t
(Inequality) in One Variable o e

Livear Equations n One vaniable An eqreation wiwld
s expressed au He faim g»éL ax+b=0, twhosre &, bER

a+0
fovexample- 2x+3=0 , 2x+3=9

Lineas_ Ine%m (_’qugﬂiﬁu) L one vavable

e 2019-20
Iregiialities &) Hw fosam m-lr}
DAXHO <O ([Hax+b<c ¢ axr+b>C (ax+b > C
Lotese g b, ¢ ase real numbers, - and > L a vadiable



Rules for solving an equation !!Ilgl

I ’%ﬂfﬂf‘? the game number ox expression to each eide
‘3‘6 Legpation deex net d«auﬁc Hae mafuahz‘y
2Subtractivg the 2ame, yubes 0¥ €xPYESLIOH Trem
edch gide &f O meguation deoes net chawge Hee

1%@@1‘?

Bt p Ly n_g,(m' clividiug) eacl gide ef au inequahes
b}j‘ He Lame P@Lmbe rdober dpes net Cim.m‘j*:—
-+ mw,t?

4%@3)“3/ CGT dl.U;d‘Hf) €a dd ..J;{d(_) ﬂig an :fidg-%{atiﬁ“

Haio LOMe 'na?ab% numbes. yeyresses the

Tnequality -



Some Solved Questions !!Ilgl

Q-1 Solue: 5x <24 toshow rxEN, C?'?) xEZ
Sols S5 < 24

=, %{; < _2,53 [Dividing botly stes by 5 |
> [oc <21 |,
' S

Uigom;t:m Eej: . W VER ST
1,2,3,4}%

(1) Solutiom eer { X€Z:x<v8 R

= fun, -3l ost
o0



3 1<48. Illll!t

Solution set=re N:v<48] .
={1,2.3 4],

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

S s S S S S e
S <2012 % 4% b

The darkened circles indicate the natural numbers contained
in the set



EXAMPLE  Wrife dowon the solution sefof e inequation X < 6, when the replacemen
setis(iIN, ()W, (i) Z

SOUTON (i) Snletinn set={reN:v<hf={1,23 4 5.

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

) cofutionset={xeZ:x<b)=H,43210-1-2-3 ..




Miet

GROUP OF |RSTITUTIONS

Q-2 Solve' Sx-3<3%+] (2011 - 127

Sod- 5X-3 <3x%X+/

‘g botHa gides)
DHx < Ze+H LAclding+3 1o

/ -H,tj'dﬂ'
= 9 <4 [/}dd%. _Zx to bottisida
|90 = 9_] C@iuimaﬁ hota Sidet by 2 |

R-3 Solue M,ﬁbmﬁﬂw? Faols—ie]
| Hx+3 < Sae+3 |
Sat- D Hrx< Sx + o | [F}ddjl? -3 to g:,oﬂ,_qfd_g_;J
o TR EMM? — 5y 1o bott Erdﬂ,a:j

[ec 4 |

wvwwd



-1 Soluet Sx-3< Zx~| , wohese x U avealnumbdh 'Ilut

IUP OF [NSTITUTIONS

Saf S5x-3 < 3x~1 [2020-2i] o
> S5x <3x+2._ (helding +3 1o both sides ]
2 B g - o
= i?:f (Aeldirg -3x 1o Ef,c;m
L_. ! [Bwidivg Lota cides b lJ
Q-5 Sogue ¢ ¥
= ’ J*H;}Jg [Do26 —lr'J
ol X~-Y 2o :
®-¢ Solue! (2x+4) 5 5 [2020- 21]
Cx~D ~
S (2x+v) 5 5
c-b [ Adding -5 +o see
= (2214 =8 >0 oA ﬂdf_aj 35

{1-1_)- o0
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GROUP OF |RETITUTIONS

= (oxty4) -sx) >0
Cit—z)

oo [%;}D 2 YHLa20,b350
’ oY L0, b<O

2> 3%+ >0
L aC=rt) d

S B [(-3%+9) 20 avd ) >0 § 07 [(3x+9) <0 &
(x-1)<0]

= f-—gxg-‘? Qund :c}.*} or{rgxg-?m i‘fi}

=1 -X>-3 aud x>} oy f-x €-3 awd x<|f

2 { <3 and x>} 0r § x 23 awmd x<if

= ‘f ] &5 sS} ol o ¢) -;L‘I;:)’md:c«:f
I met pogﬂ'bfc}
=) | <823 So ¢ = rudecet
2 x€(l,3] 44

Fj‘g,‘uﬂm,tgat =5 C;Jz_]} 000




_ ‘miet

GROUP OF ummmm

Q-7+ Soluve® -3
< +4-
Sols We knew Hat

% <0 ot (A >0pb<0) m’(ﬂ. <0 E*fb:m)

X-3 -0
oC+4
EHA (o-Z >0px +4<0) OF (X-3 <0 andX+4iX)

=0

Eitaer (oc >3 aud o <-Y%) oy (x<3 and X >-Y)

¢ or (-Y=zx<3)
— Uy o e
LSD’LM Set-= C o 3_)] . 000




EXAMPLE mict

Soloe 12+1%I$5+3xwhﬂr (i)xeN, (i) xek.

Drto the graph of the solution sef n each case.



SOLUTION 12+]%x£5+31

1

5 De=rehedy

6

> I3+

5 r<lg-1
3 -Nrs-)

5 126

ade

add
divi

'III!t

multplying both ides by o

ing /2 to both sides

mg -

g

18 to both sides]

ot sidesby7], 353



| _gmt

512
i) Soluton et =1 N:120)
=6789....

IIIII

The oaph ofthis et  the number line, shovon el

S e B o B

20123 48 T8



| _.,!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

(ii) Solution set={xeR:x =6} =, ].
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 (>, <, =, =).

(i) 5x <20 = x...... 4
(i) =3x>9 = x...... -3
(iii) dx>-16 = x...... -4

(iv) —br=-18 == x......3
(v) x>—3 =2 —2x...... i

(vi)a<bandc<0 L:— {1
(vil) p—g=—-3 = p...... {q
(vili) u— =2 = u...... v
)@
X X )
X X XJ
X X
00
o0 0



ANSWERS Mmiet

1. 1)< (< (m)> (V)= (V)I< (V)> (vi)< (vid) >



THANK YOU



Lecture-6 & 7 GROUPOFSTTUTONS

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




Some Solved Examples !!Ilg...t
l% SGF—L!L -H.u_ Sarz‘hﬂm 55 negeualitior !

[2011-12]
FA-F <S4 - -
[I=s%x < 4
TEpTELL Lt He colutions o Hie mumbes, Qe
Sols We lage
SUAF L St w
i . C Adadiceg —x to bo#y sides ]
DA <2 E‘E“'-‘-ﬁ'ié-"ﬁ +7 1o bt sides |
o P ol ﬂ':ﬂ.:::.'rd_lu..?s boty ghalor J:JZ' l—}_'_ﬁ
News, If 5% <

AT, 2 i fﬂ-:l.it.igf-!r"ﬂ Lot cided)

£ Eh'wd'_u-zﬁ; Lott, sidey J:Eft- ||'

000
from mﬁ’{ﬁ, Soledion set Tor Hag é;FL-'-EH Syt ::::

S{x <6} nlxz2) 00



| amya
= (-0,6) N [2, ) et

P OF |RSTITUTIONS

Sol- We hove, goy 5 wtl _
5, H

= MY 2 934 -6 '




Mmict

= lax-l > = =
= &% —6 [ Adolisg +16 TO both

= 12% > oy +/o Aidls]

= lox > to [Adding 2% to bot sidi]

-3 W >4 {,@rﬁi'd&—ﬁ,bﬂﬁtﬂfﬂﬂb}'?}

=) 220 Ef,aﬂ_;l

Solwtion cet = { [r’fﬂﬂ}}J

On numbes fime  cuse m?.fr&;::maud: At as
AU Besu heldero .

{'tt. ! ! i' I I :i-ull
— DO - =] ) | 2 ﬂﬂ:::.
9000
09000
0000



| m!ﬂt
&-3: Salve m*:nq}mm? oud yepresent it om Timbty  mos

Line.
5(2x-F) -3(2x+3) £0, 2X+I19 < 6w +YH
Sols he house, L2018-19]

S(2%-7#)-Z(2x+3) £ C
loX-35 -6%x -9 <0

HA-yy <o |
Hoe =4y o -
xe (-0 ] — — — = > ()

NI . | _
» AX+H19 £ U Eﬁddﬁ«g 19 10 bt Sided]
2 6+ 96 By Sobencited] 898
~4Y% < 28 Eﬁidmg x c00s

~%. X EELr'uiciibﬁ,ﬁGHA ctdos by ] ool

=
o



mict

GROUP OF |RETITUTIONS

L 2 -
X E [-7,00)-—— — — —}@
Solution Sot for Hae 3_5u£{n g-;f:;fﬂm A4
={ (-0,17 N [-7,0)}
= § -7, 113}
The so|utionset on Hie Numbes, Line vnow.- be vepyeseds
0L ghowou below.

& Ey

=1 Py At
e 3 54 3L mi2dy 56783l
000
0000
0000
000



‘miot

Q-4 Solue: [4-x] <2 aud dracs Fhe gsaph of Hho clution  mm>
Sols Neknewo Haat, |x)<0. &-a < X<
e TH-X <
& TR NS E L
® -—-2<fy-x amd H-x<2L
E =2-Y<-% QaQud -2 <2-Y4
= LG e~ Qrd =&~
= 6 >X aud &>
= IR i
Solutiou get = XERT 2<x<¢f = (2,6)

< — ! ; ——e ¢ TN :::o
- HT2 o 12349 5 ¢ 7 o eees
o0




Qs iﬁitf:;!a"{;"—uw >9, xe_ﬂﬂm el oo e é’xa,oheg I'Iint

Sol yWe hay,, e S
i 2 (RSO ED 2 S or Le—a
ce fELifx{‘:: -

218 3-4% 29 o7 F-yrg-9

& s & gy rEI3
= HBE OY iy acin
& X £ -3 oy %> E




(TUMONS

@€ Solue: %X~ +]oc-2] 241, x€eR andl draro Hhe

Rapl. &) Hie colution set -
Sol. YWehaue, x-1=0 & x-2=0, 2 v =), 2 ascrtical

pelitssThue paluts diviee +Hae tohale yeal Oive

o Hasee pasts mmd_? (—=2,1), [1.2) arg L2 ,00)

So Haore QS QMses Haee cages,

CORET S s L =

(asedr: < < <D

Ca.w]]r: 2 L o <e0

(aseT?: Nhouw —O< x<1
—t Hals (222, X—1 <o amd x—-2<0 0



So

IDC-IIH‘K-lI = (L) =(x-2)  (ohom ~waq

S0 twehaye

:)‘ o (..aoJ IJ
Soluhwget = i’ (*m;‘..’_” ~00<x<1
]

= =l%4+8

K | x=d) 2 Y
W =AA+3I2Y D “9x 3433 ~an2 1

% xg=




@P’Ei Whow 1<x<y
D iy @se, A=l >0 Qud x-2 <0
Xt |41%-9 “(-0-Ce~) = A+ -y

= |

"1 $1-a) >
=l =2ta 5y




(e '
Whow 9 ¢ x <0
J?*"‘“W; X230 8 %1 50
s {x‘”ﬂx—l] 2 Y [a:—z/: x-1 &
-1 +x-23 Y 2 =amy
AX ~3>Y
QL 2 o0

x 2 s A X2L | eeet



Qo Colutiou, Set 'rrLMcfmJ "l..oo)ﬂ[mﬂ




Miet

GROUP OF ummmm

Heweg from all Hhe above CasLs , (19¢ hatse

Colution cot = ( o, } O [9, ,m)

Mo Solutiou cet on Hanumbes. Line Moy be.
"?if‘/)')f‘il('t.df‘d, oy choun belPeo.

o =M K
| y;__ O | o voe
- 0000
0000
000
o0
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GROUP OF |RSTITUTIONS

Q-1 Find.alt pairs of onsLeutin odol. poritive
e both of wskich ase omaptesthan 10
Such, Hfs. ciom Gamote wHam 11

SOl ket Hue veguived comgecuttve odd posibive
c-f-tt.f‘c‘g-e%,& be. X aud 2+2 +un
= X+ <0 aud o +Cx+2) >
= < oumd  Qx+2. >
-3 X <8 cuad AxX > 9
5 a<8 awd x>q,
0000

= a8 -
e o0




= 9 .%<8
p)

3 H5<LLE *
So o cautake Ao odd aubeghal valuy

5 amd7
QU ﬁﬁ odd mitgcu

—Hm
foa 5'7 Mﬂf("lﬂz



PRACTICE OUESTIONS mict

Solve cach of fhe following inequations and represent the solution set on the
e line.

26052, whee ()xeN, (d)rel

J-lr»h, wheme (jxeZ, (d)xekR

I 48>0 where ()xeZ, (i)xek

. byt <17 whete (ijxeZ,  (i)xeR



ANSWERS Mmiet

2. (i){1,2.3.4)

- ! : : & ™ & & -
T o -2 -1 i) 1 2 3 & o’
(i {....-3,.-2,-1,0,1, 2, 3, 4}
-ttt s - ® - ® ® ® - -
- -3 =2 =1 0 1 2 3 4 x
3. (1){-3.4.-5.-6, ...}
- L] - - ® : 3 I -
— -5 =5 -4 =3 = -1 0 =
(11) (—o=,—=2.5)
e i A pei} 1 i -
=10 342 1 0 i«
25
000
0000
00000
0000
0000



ANSWERS

4. (1){-1,0,1, 2,3, 4,

-

Miet

GROUP OF ummmm

—= k=4 k-] L1 R L = -

o —1 O 1 2 3 F. | =
(1i) (—2, o=)

— i3 * -

— a0 2 1 0 =



{1i):{2,1,0,-1;, 2,

Miet

GROUP OF ummmm

=

(ii) (—=<, 3)

N - - - - ¥ e
e L —1 0 1 2 e
== 0 1 2 3 =



THANK YOU



Lecture- 8 GROUP OF STIUTONS

Graphical Solution of Linear inequalities
In two Variables




Foym ¥ ambwc?o (1) ax+ bwcé 0 }_,@
Cl'ﬁ)ambv t <o () axtby-+e O



Solutipu get Tﬁa ot 56 ) Wfﬂw

o Hhe
(W), Aty t ywn?nwﬂ” Hol

Aelufion 4at o}ty Tneguati®”

b




Grraph, e} a, Linear Ineguotion § fot-an nequati®”
of any types @ ase given Hhon L0 SIC
we. Procecd acw,q_iiwg to STEpE grueh

Stepd1 Cmmmmeq}mﬂw, (1?(+b?-€:l{=5 |

La o
In Case &b gtrict Mnequation S or £ diawd
Hu Liuve detred, ey ciise ymake LF Hutk

Thu Lume cbvides +he plang dunt tLoo egual
posts .

- W T

Miet

GROUP OF |RSTITUTIONS



£+eplra@05e a point [if possibk (&,-O)l"nof_ﬂ?;n
T on s Jone  TF Has poiut patifes A
iven Luequotion then hode Ha part
o} Hr plawe Cowfamuf fhi polt, ofswite
Shode Hu otlus fast
The Shadesl povhion vepretusct Fhe. colutitn

M%‘—mg?vem InequotLov
(Doted Qine At mot past ef tha colutimwhle  $3e
ot of it

ik Jiwe 4 O portoft) e



Q-1 Solve oYy < 12. ghaphically.
Sofp (nsides +e E’,@LLD.J@'LDVL- )

Sx+yy =l — O
Thevalues o4 (%, y ] xaiig%,

[

4

O

SXAg=12

O

9

I

——a

Plot Hhe Points A(YH,0) B88(0,3) on cz,?ﬂd{)
PApes , Heotn Hue Lune AB TepIesnts
This Divg clividler e plane: of +ha PAPET
QLD too equol LAALS;

W

Miet

GROUP OF |RSTITUTIONS



-t point (0,0) &

pOiut<s o Hae Live

-

v}”_,_ B
aj_‘tbéfﬂlf X HYy < /12

SDWWM%F}?WMQQ

Hee cOltetr1@q

M% +Hae ;.E.J.A&ﬁi}—l_ﬂil% ,3-1_,4;# Zig .

Miet

GROUP OF |RSTITUTIONS




0. Do the. §3aph, of H. Solution sek of he
?ﬂtcbuaﬂm‘l 2%y
Sols (entuder e &W‘EW Q.I*gf [

The valus % (%) 4

® ¢

=

&fué?;u‘? an- g =/ M

2

O

¢

J

-

Plot Ha points A2.3) aud B(0,1)
Theu Har. Live B veprveseuts 2% 71 =




"y

Miet
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C

1T, Sladed past & The
ompms Mﬂbﬁﬂrﬁ%msm

Mpomoodwmme@w oy

% %’H&ﬂ Wﬁw Ql




iQ-3 Solue +he following syefem o) s eguolitie!

bg— ?Aa_)ohmaﬂ# [0015- 16 ]
ANAY:- 36 e O,
31+H'5LS!’2.. — e i B

<ol At weldageo e Woforty=6
(Plot points po, ) aud B(3,0) ratirfi®
9 =
Pt ‘a"’é"-%{@ﬂéqﬁpw Aty =46 and
(0,0) dwes not mﬁ%’u :1x+g>,é
$ R OWAR L, of Ix+Uy =12
m@iwmc@;zj au_d%gfo) Rabiifes
SA+Yy=—|
T Lune %O YCPp yeLLL - @L+Yy =2 aud
(0,0) gatishies ax+4y &M

Mmict

GROUP OF |RETITUTIONS
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THe wiitevse ction of Haers Luines At +ae Shaded
past cotiely Uy Yep vegeiks o sOlubom cré,
m,@)




QzExMWHmW#MQGIWM%M

duegiialitios ¢, [2019-90)
Iy 212 — *,,__-@*@)
ac:)o g;i—d _4,@

Sol* Fryet: tise diawore graph o} :ax+j¢—-'f9—

CPlot He poiss Alo,3) & B(H,0
SA +Yy =

12.) |
(Leasty, %pr (0,0) dees ws%‘m,t%gr@)

Mmiét
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GROUP OF IRSTITUNIONG
—

Cleasty, +re poisd (0,0) oloesr wot catufhy (U

Secovdly , we daaw e gRAPA of =0
TR Ly dAaeo +twe 2. =1

._)

I~

=




Lt
uttueetion o ol St plave
q r %M% Mmlmﬂu%
- ¥ i
WMQ;%WW&MH

o



Q-3 Solue Hae ?ﬂq;aﬂd%gﬂﬂpw@ﬁﬂy/: [9049-20]

|4-%{<3
Cole We Knowotat, (W< & ~agxL

So y-X€3@ -3 yx <3

S -3y aud 3"“53
S0 we hawe,
Rty i-d —= —0

"l-f%— &y ~— ﬂ@

=l =l ﬂ.'
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fhetiy | Ora.o +e gRapl, 1_,,3‘-#3 (Plot +d
Wig g CG ) oL Ehﬂigc,-n-y =3 (Plot Ho




PRACTICE QUESTIONS

. xty<Y 120 L -y> 1, x-dy<-1

3or+dy< a2zl y21 3 dr+dy<ol, x+3y<30,x20,y20

Jolr+y24 x4y <3 -3y <o
6. 2+ <10, x4y 2], x-y<0,x20,y2(

Mmiét



THANK YOU



