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Inequalities

o PO FHFS AN FAC© ACI;
o T B FFFTS TN AN FACS A |

T::Ealities

SPTTS] AR IRATA GTC6 Ry gofs swrgsd 791% | 120 iR Wy «afB weersr wicasio aif+ 3@
(=G =@ AR AT e @ T A qRoT @3 e =7 @R aAififes asitad
[>SRRI<] T B FCE GF0 TP (AT T AL SPTTo] o0 T | IR a @3 b IR 9o
ST R a 9 (5T b I 1 (T A7 ¢y AT {3 SpTrsl 91 = |

PO SPTTOF LB I AL,

(i) a TR b @7 BTT I8: a > b WA b TR a G @F: b < a TERe 9ft oz ™ids 8
o of fog |

(i) a RS b @7 BT (®B: a < b AT b AT a G IC: b > a TrEe uft (o2 TWidT 58
Ty fog |

IS G SPTTOIE Ui @ (Combined Expression of Inequalities and Equalities):

(i) 90 AT a @R b «F -

(F) a, b-9F (5T IT AT b-GF TN =0 a>b FLAM a=b; GFq a >b

(%) a, b-93 (BT (RIT SRET b-4F S 26T a<b AT a=b; 4G a <b

(i) a 4P YT ¥ A =(=T—a >0 AT a=0; 9=+tq a >0

(iii) a HTGFSLAT *T A ZCeT-a<0 WA a=0; G a <0

SETIS[R CAfBTR (Properties of Inequalities):

(i) a, be R @ &5 a<b 9T a=b ST a>b

(ii) a, be R ¥R a<b 2T @CFICH ¢ @ &« a+c <b+c 9R a— <b—

(iii) a, b € R 9R a>b =(F (F) ac>bc @I ¢>0,(¥) ac<hbc @TCT c<0

(iv) a, b € R @R a>0, b>0 =T a+b>0 ¥R ab>0

(v) a,b € R @R a>0, b<0 2T ab<0

(vi) a,b,c,d € R @R a<b ¢ c<d 2T a+c<b+d

(vii) a,b € R @R @>0, b>0'6 a<h TCT = > -

(viii) a, b, ¢ € RAR a>b (T a=b+c =, @ ¢>0 WHF M a<b =, O b=a-+c T; @A
c>01

(ix) a>0 R b>0, a#b =T ab «F AT AT (Arithmetic Mean AM), SIS G (Geometric

Mean GM) @f TR 7 23 222 > Vab
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@AI: (i) SPTTSR TOIAHCE @ACIN ST (Agd I AAgPd IRAYT @ A KA I Sprift
TS AP | @, 11>7, SPINOIHTS TSTATHF +4 @1 I AR, 11+4>7+4 =15>11 SPTSID
SIfFARS® 8+, SR, SOTIeI6F TSITF -5 @ AT = 5T 5 [{eamr 0 =& 21, 11-5>7-5
—6>11 SPTTels HifFafo® 93+,

(ii) SPTIOR TSTF(SF GG GG IR TR @ I O BT T, SPTrolv SR ® AR | @,
12>10

SPISIBF TSTIHCE 5 QT @ FACE 212, 12x5>10x5 =60>50, ToTTelb Fofafe® 7247 |

SR, TETRCF 2 AR O R AR, 2 > 22 = 6>5 U SO weifieEe 7347 |

(iii) SPIOR TR wwgef IFEy I ANFAT (AP IO FRRFAcd reriififes IRy
JETOE [IZ© =, ©f T

GG PTTOR TSAHCF P2 AGF RN FET @ 1 Sl [ 20T, SPTolis AR 20x T =gfie
SPTIOIS ISl qWeeT IR |

Twige wt: 2t 12>10 SPTslbd TSAHCF @Ikl -5 8¢ B AR,

VT = 12x(-5)=-60

R TIFF = 10x(-5)=-50

il qTCE —60<-50

T SPINOIfGd S+ Direction IWCT (o |

R, SRS (—2) =R O FACT AR,

T = = =6

ST = = =5

QT —6<-5 SPTel 7Aoo = |

OGP 5P TEETO SPTS] IR FANLT: U8 APIT SPITONFTe GFONE boid I WG A AT |
IFEE BAF OHod S T of@ ANHR A¥ THH x TR OO LA IF HF ITHeTS SPTSl J(J
0<x<100 U=IGI8 2x-5<0, x2<1 G (X—1)(Xx—2)>0 ATSIH(C UF b1 ARfeT® SPTO[F SHIRFC |

TArRFe 1: T A, x2-2x>0
IAI: (ST TR, x2-2x>0 AT, X(X-2)>0...cvcvcvevne (1)
(1) & 367 T(F MM R (T IM x GR (x—2) U9 TOAR LAY AT TOIL Ao 2 |

x<0 | «—0<x<2—> | xX>2

T x4 oz (x-2)4= oz

x<0 - _
O0<x<2 + -

x>2 + +

TSR (1) ITRFIT 7] B(F AW R (I IMx<OBAAT x>22F |
. foeeta s G156, S={x €: x<0 ==&l x>2}

x-3 x-2

TR 2: AL F x—< —

-4 -1
T T < 22 g 222 g
x—4 1 x—4 P

T, (x—3)(x—1)-(x—2)(x—4)

(x=1)(x—4) <0
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x%2—4x+3-x%+6x-8

YRR Prae azeet aifes

aT’ (x—l)(x—4) < 0
x5
? (x—1)(x—4)
(-3 .
’ m 0. (I)
TR (i) TR T T AW @B A (x),(x —2) TR (x-4) T @A 72 T @
SRS AT =T oS e =3 |
x<1 /<—1<x<g—> o g<x<4—> /x>4
R (x-1) @ o (x — g)ﬂ? 5= (x—4) @3 o
x<1 - - _
1<x<2 + ~ -
2
§<x<4 + ; -
x>4 T " .

TR (i) TR Y T A @ (F A x<1 WA 2 < x < 4T

ﬁzcﬁrmzrmmﬁ‘s:{xe:xqw%x < 4)
SETTe] TS SO & (Some Inequality Relations)

g 1: M a 4R b GAGF IWI AT T, OE AN FFT @, AM > GM > HM TR

a+bZ ab > 2
B
SNY: a, b,€ R ®a>b,w{\/5—\/5}2 >0.cen..... (1)
T, a<h, O (V@ = VB) > 0 o (2)
T, a=b, O (V@ — VB) = 0 o (3)

SIS, (1), (2) € (3) R (&F #11% {va — vb}> = 0
= a-2Jab+b>=0

:a+b22@
3D b @)
G, (4) TR (ATH aT“’z\/%
L oath Vab o o L ot <]
2ab ab ab
2ab ab .
<—— [Inequality Propert
1D @[ quality Property]
2ab _ +ab./ab
= —<
a+b Jab
Y
a+b
= Jab > 2ab
a+b
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= Jab > .
+7
ab ab
= Jab >
7+7
Vb >~ ®)
Nab > T
7+7
a b
From, Inequality (4) and (5) ST forees =17, “22 > Vab > 1%1
a b

.. AM > GM > HM
Twrzae 3: 3, b, ¢ € R &, OIRG (e @, 2 %4'726
ANY: (ST HCR, a, b,c €R
el &I, AM> GM, -a+b>r
:>2(aT+b)22\/a_

=(a+b) = 2Vab
:>(a+b) > 2v/ab

Jab = Yab
:(‘3*_") > 2 e, (1)

O, a=5 R b baﬁmvn? (b 2 = > 2

(2), (3)and (4)ret FF 12, 2 + >+ - +j+ +TZ242+2
a b

SQ+Q+G 0+G »Z6

a+b b+c c+a
=>—+—+—2=6
c a b

TArede 4: IW a, b GR ¢ (G IRI AT T, 90 &N TP (7, a2+b2+c2> ab+bc+ca
AA: (SAT A(CR, a, b, CER,

W a>b =, O (a—b)2>0......oveeeee (1)
4T, a<h, O (a-0)%0....ccvcvveee 2
o1, a=h, O (2—-b0)2>0.....overene, 3)
SETTOE, (1), (2) @ (3)TR (ATF 12,
(a-b)2>0................ (4)
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GPEOIE, (0-C)220 ..o (5)
[(o3=) 2 I (6)

QL (4), (5)9%R (6) QT FC AE,

(a-b)? + (b—)? + (c-a)>>0

= a?-2ab+b?+b?-2bc+c?+c2-2ca+a>0

= 2a?+2b%*+2c¢?-2ab-2bc—2ca >0

= 2(a?+b?+c?)-2(ab+hc+ca)=0

= 2(a?+b?+c?)>2(ab+bc+ca)

N 2(a2+:2+cz) > 2(ab+:c+ca) [(2) BT Sl 9{]?]
= (a?+b?+c?)>(ab+bc+ca)

BRIRF 5: FAG T [x|+|x+1]|>5

ST (ST SR, |X|+|x+1]>5

M X GR (x+1) 4GP =, 64 x+(x+1)>5

= 2x+1>5

= 2x>5-1

= 2x>4

.o X>2

S EBS={x: x>2}

W x GRR(x+1) AeTGF T, SLT(X)+{~(x+1)}>5
=-XX-1>5

=-2x>5+1

=-2x>6

> <X [T (-2) T O IR AZ]

- foedt sgms,={x: x<-3}
SIS (6 = Sy So={x: x>2}u{x: x<-3}

FJAGPR Prae 2z sifrs

x< =3 x> 2
& l l & | ] | | N | I >
< T T N % 1 1 I I N % ! I v
5 4 3 2 -1 0 1 2 4 5

TRIRF 6: YT T :|2x+31>7

ITATYI: (2x+3) LY R |2x+3|=2x+3
AME SPTTOT TS AR, [2x+3|>7
= 2X+3>7
= 2x>7-3
= 2x>4
2xX 4
LS = X>2
(2x+3) AP =T, |2x+3|=—(2x+3)
MG SPTTO] TS AT, —(2x+3)>7
= 2x+3<—7
= 2x<-7-3
= 2x<-10
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-10
Sx < T:>X<—5

- FCeR ST x< -5 SRAT x>2 IR TG ET6 ={x ; x<-59=[T x>2}

X< =5 x> 2
& T2 N | | ] | ] ] A | | | _
< T— T I 1 T 1 I P T T T i
6 5 4 3 2 -1 01 2 3 4 5

BRI 7: x @7 Gy TN @16 7w I, |x+1]+x—1| < 3
FAAI: x+1=0 (T x=—1aRXx-1=0 == x=1
X+1<0, x-1<0, x+1>0, x-1<0, x+1>0, x-1>0

-1 0 1
58 730 MATRACE (i) x<—193% (i) —1<x<19 (iii) x>1 IS fTow 37 |
(i) X<—1ZE|x+1|=—(x+1)@e [x-1|= (x-1) (i) —-1<X<ICET |x+1 =x+14R |x —1| =—(x-1)
. 2WG SPTTO] T® 2A1%, —(x+1)+{—(x—1)}<3 qme SpTTe| 2® A1E, x+1+{(x-1)}<3
=>-X-1-x+1<3 =x+1(x-1)<3
=-2X< 3 =>x+1-x+1<3
222 2 (TS (2) WRI SP WA ] =2< 3T
X = =

(i) x>1™CT|x +1] =x+1d=R |x -1 =x-1
2WE ST TS 212 x+1+x-1< 3

= 2X<3 .. xsg
’ 2

-3 3 3 3

St T x > ?ﬂaaxsa W@-E SXSE

72 EICed Q@I SISl «Few @1 FEIME 500 BIFl 476 F¢a XG5 I 8 y B (2fF Tow
f&fept femre 51 | efSio et 30 BT @k @St (aieba v 20 Brl |
TSR S sAfefeFeld TS A1 30x + 20y <500
Y2 59 @IS SPITSR < SIF[ ax +by >¢, ax+by<c
ax+hby>c, ax+by<c
=l oS SRGT ARl G35 =CS 1 |

/7 st

o M a YR b (YT T M T, SR &1 TP« @, AM > GM > HM
o a R b IR FfG SO 2(T a G (5CT b IC T (RIG A CAHIBT AT K3 SPTTel F & |
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Quadratic Equation
S =

Q T T -
o TRUre TRITe FI T AT FACS AR
o  THAWHT A e FTRFACER TR AL FACS AT
o A Amfors fREre FAFACC NN FICS A |

fqare et
Quadratic Equation

@ NP S AT A & A1 9o (Power) B2 ©ICF f@dre swae (Quadratic Equation) J#T
T | ¢ v 9B faere TRSAc W@ ax? + bx + ¢ = 0 AT a =0, x G0 J@e A (5519)

(Variable) TR % bF (Power) 2. a @Rb (T TG x? GR x 97 IR7 (Coefficient) @R ¢
2T &9 7 (Constant Term) |

@: (i) x? -1=0 (ii)x2 =5x +6=0 (iii)2x? —=5x +11=0Te" |

(F) Terimea A= @9 ANSac TN (Quadratic equations solve by middle term break):
Y (TS MR ATSBoa W W) T3 S bere A7 120 M+ foefy w1 =77 |

TAIZRY 1: LT T x° —5x —6=0 TRIRFS 2: AT FFAX2 - 7x+12=0
AAYI: x> —5x —6=0 ANY: x> —7x+12=0
A, x> —6x+x—-6=0 A, x> —4x—-3x+12=0
A, x(x—6)+1(x—-6)=0 A, x(x—4)-3(x—4)=0
qa,(x=6)(x+1)=0 qa,(x-4)(x-3)=0
S Xx=-16 S.x=34
ST eE, x=-19R x=6 s eE, x=393 x=4
TriRdd 3: AT I TRIRF 4: A T4
3(2x2 + X) = 2(3x% — X + 5) x2 —(3+3)x+(W3+2)=0
AL 3(2x2 + x) = 2(3%x* — X +5) AALH: x2 — (V3 +3)x + (v/3+2)=0
r,6x% +3x = 6x% — 2X +10 A, x% —3x—3x+/3+2=0
qa,6x% —6x2 +3x +2x =10 A, x> —3x+2-+/3x++/3=0
ar,5x =10 A, x2—2x— X +2—+/3(x—1)=0
x=2 A, x(x—2) —1Ux —2) —+/3(x—1) =0
- fedfr o, x =2 A, (x—2)(x —1) —/3(x—1) =0
A, (x—2-~/3)(x-1)=0
.'.x:1,2+J§

~ffT e, x =19 x=2+4/3
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B 5: T ey, XtD, @ _a+b . a
a X+b a a+b

X+b a a+b a
, n _

IAHI: = +
a X+b a a+b
a“x+b_a+b: a a
a a a+b x+b
Xx+b—-a-b a(x+b)—a(a+hb)
T, =
a (a+b)x+b)
- x—a _ a(x+b—-a-b)
o a (a+b)x+h)
m’x—az a(x—a)

a (a+b)x+b)

a, (x_a){l_;}:o

a (a+b)x+b)

5§(X—a)=0?WHT{£— a

1

X=a W ==

=8 Aoy xab) a
a 1

N @rb)xeb) a

a2

?ﬁ(x+b):(a+b)

a2

Tx=—2 _p
(a+h)
2 2
?ﬁx:a —ab-b
a+b
~fefa s, x=a
a’ —ab - b?
a+b

BwreRet 6: ST ey, X F3, X238 _2x=3
X+2 x-2 x-1

IR X =

X2 -4 x-1
Q2+3x—2x—@+&2—3x+2x—@ 2x -3
4, 3 =
X* -4 x-1
X +x-6+x>-x-6_ 2x-3
x° -4 Xx—1

4,
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4,
4,
4,

4,

2Xx -3 4
—+ =
x-1 x*-4

(2x—3)(x2 —4)+ 4(x —1)

(x-1)x? -4)

2x° —8x—3x* +12+4x -4 _

(x—l)(x2—4)
2x% —4x -3x* +8
=2
X2 —4x—x%+4

2x3 —4x—3x%> +8=2x3-8x-2x*>+8

—x%>+4x=0
—Xx(x-4)=0

..x=04,
- feef smg, x = 0,4
(%) 7=l “r=fore faare A e 6 (Quadratic equations solve by square root):

faare AqFacas Tfwotax? +bx +c=0, a=0
. 4a2x? + 4abx + 4ac = 0 [SSTIH(F 4a 7T & I A1L]
= (2ax)’ + 2.2axb +b? —b? +4ac =0

= (2ax +b)* =b? — 4ac

—2ax+b=+vb? —4ac

=X

- foefey STy, _ ~bab’ —dac @qmg ,_—b-b® —dac

BARRA 7: AL F, 6x2 + 13X —5=092TH, a=6,b=13,c=-5

—b++b?-4ac

A ST &, x =

T —13+./13% —4.6(-5)

a3,
2x6
. — —-13++/169+120
12
—-13++/289
SX=—
12
-13+17
X =
12
BTG 7

—b++/b?—4dac

2a

2a

YRR Prae azeet aifes
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X:—13+17 @R X:—13—17
12 12
:>x=i¢1?1’< =30
12 12
1 -5

SX=ZER x=—,
3 2

.-ﬁmmm,x:%ma x=_75 |

TAIRA 8: AL FF, 3x> —14x+8=0
FAAI: (ST SCR, 3x? —14x+8=0, 9T a=3 b=-14,c=8

—(-14) +/(-14)? - 4.3.
mm,x:( ) ++/(-14) 3.8
2.3
X_14i\/196—96
6
X_14i\/1oo
6
14+10
X =
6
14 +10
X=

14-10 2
3

=4 AR X=

wIinN

i e, x4 @3 x =

/o7 e

o TREre ANFace JW*aol: ax? +bx + ¢ =0@ATT a =0

2
. Ww%mﬁwﬁw%mwh‘bi Vzba —4ac
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S e FRaca T @R e T
-30.9 Find the roots and coefficients of the quadratic equation
S =

Q *l15 CIeT weifA-
o fRES T (AT FTRC @V AR @eIe ey FCS ARCIN;
o TRYr® TR TR A ez TS ATRC;
o e ATFACI T (ATF TS TP 70 FACO AR |

fagre FRNFACHR TT GR T TF9F
é% The relation between the roots and coefficients of the quadratic equation
(i) T, ax? +bx + ¢ =0 @A a 0 a=r® ANFIER T o, 3.

—b++b? -4ac —b—\/b2—4ac

OdR, a—Tﬂﬁ‘( ﬂ_
wif —b++/b?-4ac —b—\/b2—4ac
2a
_ —b++b? —4ac - b—\/b2—4ac _-26_ b
2a 2a
X &7 A
ORI , TR I = — o
) X% @7 =
—b++b?—4ac -b-+/b?-4ac
AR off = X
2a 2a
b? —(b? — 4ac
4a’
=b2—b2+4ac _4dac _c
43’ 43’ a
TERTe, ToTATR @l =
o o x% @3 T

Twigd 1: AT 6x° —3x +2 = 0CS M + N GR_ mn 77 T, @ATT AR FTad men |
AAY: (TSN AR, 6x° —3x+5=0 499 a=6,b=-3,c=5

b -3 _1

TR, TV @R m+n=—2=—"=1

TR SETACA @I mnzﬁzg
a

s (Discriminant) @R fagre Fwcas wew epfe:

~b++b? - 4ac
ax? +bx+c =0, (a+0)faxre sriiwaram wemag X = > |

Tedlba YW egfe b’ -dac ARG wm e =@ fum afifbee fawre  sfiwwen
SJIER( Discriminant) JCT | Gt D @I o© 41 =T |

TG w4 BT W
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(i) M b*—4ac =0T, b?—4ac =03, D=0 TSI TIFACR FTaT IBI 8 AN (I 192TT

-b+0 -b —-b
A JoTaq: X = SX=—,— |
2a 2a 2a

(i) I b% —4ac > 03T D > QIO ANFACOT 1% AT 8 ST (J |

(iii) IM b2 -4ac<0A D<OOE@ ANFACR FTTaq ool (FFPd TRAT) =TI | @4lA,
Jb? —dac =/~ (aac—b?) = zi\f{4ac - b? ) arwrm e AT WG R |

(iv) a,b,c 2TSICF M AT [FEb? — dac o Ay M == = 12T orpw 4R S TI W
D+./q GRR P —/q B 20 | @A p SFH FRAT R | (TGP FoT 5 |

fare Facea JeTacsE @Fo(Natuer of the roots of the quadratic equation):

o T AFFS

(i) f53, D = b? — dac ¥IgF (i) 1 725 AR TRAT GR ST A, § e R, @ #

(i) fr57% D =b? — 4ac 4Tge < 7 (ii) =1 920 IR TR, ST IR FTW =(T |
a,feRa feQa=pf

(iii) FroT® D = b? — dac g «g 7 w1 ((iii) F 725 T AT, SETI G T A |
a,feRa,feQ%azpf

(iv) f753% D = b? — 4ac g (1) 1 725 G0 RAT ST X |, f <« Z; 0 = f3

(V) P57 D = b? — dac 4w (V) 1 925 T AT, FA €= o S |
a,feRa feQa=p

A 2: x° + 2x + 3= 0 fawre ey Jemaca eigphe oy T |
AAYH: (AN AR, X° +2X+3=040T, a=1,b=2,c=3
D =b*-4ac
=4-413 =4-12=-8, D=-8<0
ToAR, fawrs TFelba FTew FETE R ST |
BRI 3: (x — a)(x — b) = h? fadre FRwaellba Fmem agfs fda v |
FAAYI: (S AR, (x —a)(x—b) =h?
= x? —(a+b)x+ab=h?
=x2—(a+b)x+(@b—h?)=0
gCT,a=1,b=—(a+b),c=(ab—h?)
D={(a+b)}’ —4.1.(ab—h?)
= D=a’+2ab+b?—-4.1.(ab—h?)
=D =a’ +2ab+Db? —4ab + 4h?
—D=a’-2ab+b* +4h’=D=(a-b)’ +4h?>>0
735 0T Q@I ST G |
AR ,faqre FNFF FTad IR TR G ST

TG w4 BT 3>
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29I AT FTaw (A TF T 59+ (Formation of a quadratic equation from their given

roots): ax* +bx+c=0, (a=0) :>x2+9x+£:o

a a
:>x2—(—9)x+£:0
a) a
=Xt —(a+B)x+ap=0
fagrs Teaefba s T et A2l =03, x2 —(a+ f)x +af =0
T x* — (FTECHI QAT ) x +TTaE ST = 0
TG I TR e I TR B '@ el fyfay
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