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(Linear Inequalities)

** Mathematics is the art of saying many things in many
different ways. — MAXWELL %

5.1 W(Introduction)
et sensti W g9 Teh =R IR 31 =R URHET o TRl qe wfeish g3 i SRl
o IRafda ik s 1 W@ ok &1 376 gAR Aikdsh o TWered: 78 999 33d1 € fR
“o SMfeReh WY Wi Wed Ueh WIS o &Y § qEfad s G9e 2?" ISen:
MU well o Gt ToanféEl &1 S=E 106 9. § ®H T, YR! e § Afehad
60 TS = &t =1 <A T Rl €1 7l ' U9 %o fie € e < (3 %W),
> (F Ffs), ‘< (F FH I ) > (Y 3t =21 auer) fag yged B &1 5% 2
Wﬁﬁﬁl‘i (Inequalities) ad Ed

T M W, BH Tk A A = AREN k1 Waw St w1 eagq sl
AgtHeRTedl o1 31 fagM, Tfvr, SiteTen!, Sedqehi) THEedi (optimisation problems),
HEIME, AR gefe © Heifed Soeensti &l gl & § 37d ST 2|

5.2 Hﬂﬁiﬁ@(lnequalities)

&0 Frefafea frafaal w faem =@ 2

(i) & 200 T TR =Ed TS o U SR S @, =t 1 e o Uehel o
U B U feredl =maet o Yohe 1 ged 30 T 71 A x ST §R WS T <1
o Yohel 1 TEA i T AT &1, A STH GR @ HI T AR 30 x TIF FAA

Fiifer SH =19 i Yohel § & WA € THAT o8 200 TIF i GO R A1 @
TET T @ (FA?) | A

30x <200 ()
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Ted: weA (i) T @l €, s EH EHal (equality) =1 fo@ (=) T 2
(i) Y@M % 9@ 120 ¥ © o o7 5w W 9 U @deT wed 21 TR #
T 40 T 3R U9 1 eI 20 T 1 59 feufa | Ak o gr w{i) e e
& x qAT U 1 W& y B ql 3Tk 5 =T HI T FHA HART (40x +20y) T
21 39 YR 89 UM ¢ f&

40x + 20y <120 .. (2)
Fiifer 5 feafa o @ 1 T wot g stfepan 120 T3 21 e ST wem (2)
o 9T B

40x + 20y < 120 . (3)
3R 40x + 20y = 120 (@
FHUA (3) THIR0 TE ©, STk U (4) THIHIOT B1 SUUE Hed S (1), (2) qe
(3) srafiert Feamd €

U 1 U SAGHT, ] ardfas WEnsh A1 q SiSig Sl | <, >, < AT’
o Tog o 99 9 ot 2

3<5; 7> 5 oS HEATeR AAHeRT o IR0 & Sl
X<5,y>2x 2 3, y< 4 TR ik (=Wich ) T@MTeRT & 3T &l
3<5<7(WURAE5,3 0TS a7 WBRIE),3< x<5(3W R 2x,39 o1 M
TR ® 9 5 W B ?) A2 <y < 4 Tg-srafuam & 3w 2
R & B T I fEfafed ©

ax +b<0 .. (5)
ax +b>0 ... (6)
ax +b<0 .. (7)
ax +b=20 .. (8)
ax + by <c .. (9)
ax + by>c ... (10)
ax + by <c .. (11)
ax + by = ¢ .. (12)
ax* +bx +¢c<0 .. (13)
ax* +bx +c¢>0 (14)

FAF (5), (6), (9), (10) 3R (14) GHYoa rafueRd den % (7), (8),
(11), (12) @R (13) rEfher wear €1 3K ¢ 2 0@ d %HH (5) ¥ (8) %
1 ST Tk =X TR x oh Mg SEHHE € SR A g 2 0941 b 2 07l HHiH
(9) @ (12) % 1 fFRId T =R TREN x g y o Waw @i €

HHH (13) 3R (14) i @fsT ek T &1 arsde | 98 T =L R0 x o
mmﬁ%,maiﬁ
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39 A § BH ohddl Uk =R R § =X AR o e TEfHwst
T H|
53 U X UHT oF aeh AR &l siouTiude gt 3 SHehT

et feguT (Algebraic Solutions of Linear Inequalities in One
Variable and their Graphical Representation)

STYRT 6.2 o STHeRT (1) 37 30x < 200 R fo=R FifSw) e 3, fF ==l x =mea
o Yohel 1 HEN I oFE Ul 2
TIA: x Tk RN quiieh 1o fa=1 T &1 gk )
TH TR 1 9T 9eT 30x 3R <@ uel 200 2l

x=07% foru, o 981 =30 (0) = 0 < 200 (ST 9&7), Sifh A B

x =17 fau, o=@l 981 =30 (1) =30 <200 <& 9&7), Sifeh T B

x =27 fau, @l 981 =30 (2) = 60 < 200, S o =T B

x =37 faw, am@f 9e1 =30 (3) = 90 < 200, S o = B

x =47 fau, @ 9a1 =30 (4) = 120 <200, s fF ¥ 2l

x =57 faw, @ 9a1 =30 (5) = 150 <200, s fF ¥ 2l

x=67% o, o 9&r =30 (6) = 180 < 200, St fF T |

x =77 fau, s/ 9&r =30 (7) =210 <200, s & @ 2l

Sude feefa o en i @ for Swdea or@fieh & W %Y S o x o 0
ad 0, 1,2,3,4,5 36 &l x o 37 G &l S 4 @R i Th FF HUA
T 1, S STHIHERT R TeT shed 81 3R ¥ {0, 1,2, 3,4, 5,6} &l 81 Tq=a
Fed Bl

TH YR, Teh = AR o ferdll ST@fiyent 1 gel, =) R 1 98 7M€, S 36 Th
T FHYA 9T Bl

T SUIE STafHeRT &1 g LTI 3R et faf¥’ (trial and error method) ¥ T
fran B1 S erfun gfawrses @ @)1 wred: gg fafy sifus wwa o arelt qen
FHefi-Heft FHeq T el ¢ BH STEHRIS oh vl oh foTq i TS A wHES
Teheiih h1 STEYThdl €| SOY Tecl B TeHish STaffentell o o oI Tured diad =mfey
AN SEHHIS 1 Bl HLd THT ST 901 1 qE e HE =ME
M9eh! TR BN foh e qienton 1 81 hid @0 ed ffetad Fami s qeH
#W 2
T 1 ek SR o <A Ul W HHE SeA Sl (el SeE) S Gehdl B
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o 2w SR o IFT 9l H SEE YW qenst 9 TN (Steen 9m) feen s
Tehal 21
STTHeRTST Sl T hid T TH TH: TR (991 1 9o qen 99 2 o |5 |y &
Y Hd B AR W 3q ¢ TR momedsh wemett o erfieRt o <Al el i Tom (A
A7) HH W @HHT o Fog foaada e o € (s1eiq < ®l >, < Rl >’ T w
&= S ©) | gEehT Rl e qeal 9w @

3>2 9dfeh —3<-2

—8<—7 W@ (-8) (-2)> (-7) (-2), Aq 16 > 14
T YHR SEHEES # 7 FH & fau 7w fHefafed faa 1 Scom w1 €
e 1w rafient o <A uall o, srafiyent o feml @ guifaa fee fam s gend
SEl (tean weE) S HHdl 2l

frem 2 fordt srafiert o HT el Sl THE TS Ses ¥ TOn (A 9 fwE s
Tkl €1 g IHI T&l i GAM FOMHS H@e & TN (A1 9, HId G STGfihT ok
g aegER afEfda s fTu s 2

AT 379 B9 FF SN W faR F T

FETET0T 1 30 x <200, ! & 1A HIfST Sl
(i) x TH WFA TEA B
(i) x TF U 2

T o @ fF 30x <200
wﬂ<@ (ﬁrq‘q 2)

30 5030
A x < @

(i) mx@%m%
a9 feufa o x o frefafad 9 %29 & 9 % 2
x=1,2,3,4,56
ARt 1 B W= {1,2,3,4,5,6} ©
(i) & x Tk QUi ©
Tred: 3 fefa 5y w7y swfent & & 2
ww—3,-2,-1,0,1,2,3,4,5,6
TR 1 B W= {...-3,-2,-1,0,1,2,3,4,5,6} €
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FETETOT 2 BA I 5x-3< 3x+1, 59

(i) x T Ui 2 (i) x T SRlIH G B
7o fem ®, % 5x3<3x+1

YAl Sx-3+3<3x+1+3 (w1

AU Sx <3x +4

HYel Sy —3x<3x+4-3x (Fam 1)

AUl 2x <4

AU x <2 (Frm 2)

() v x Tw Ui 21 39 feafa o fau o sty & &

e —4,-3,-2,-1,0,1
3: T W= {.., -4, -3,-2,-1,0, 1}

(i) & x Uk St G 21 59 fefa o srafent &1 gty <2 9 o 21 3hH
e ? fop 2 @ OIS gHw oo @t STHHET % gl § 3Ad: W 1 A
F= (— 0, 2). B
T STAHHIST oF A Wishd WA, quifh] qell aRafash Henstl o T=adl W
o oen T fopT €1 ST S0 qon 3T=Ien Al 7 €, 89 39 1A o STHiHente
T ardfas Gt o gq=ad 9 g 9 S|
FETETOT 3 A hISIT 4x + 3 < 6x +7.
TAAEME fFdx+3<6x+7
SIRE]] 4x — 6x < 6x + 4 — 6x
SREI —2x<4 AT x > -2
Fuiq 2 W 9 WA adtas gend, Ky T st & g € o : vd aqead
(-2, ) @I
5-2x _«x

<Z-5
3 76

IETETUT 4 BA hIT

5— X

T e 9a s B 32xsg—5

T 2(5-2x) £ x-30
Bl 10 -4x <x-30

a0 —5x £-40,

Bl x = 8
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iq T THE ordfeeh e S 8 ¥ el A1 aeR ©| 3d: TH TG o wed
x[[8, o)

SETETUT 58A BT 7x + 3 <5x+9 T 36 TA I G&A W@ W Af@d Hife)
T BH A ® Tx+3<5x+9

T 2x <6 x<3
T W@ R 3% en fEfafad gR 9 9 #) dehd € (STeRfa 5.1)1

<|||||||?|||>
4-3-2-1 0123456
3R 5.1
3x—-4 _ x+1 .
SEEI0T 6 B HIST 5 zT—lamwwﬁm%@maﬂéf@aW|
3x—-4 _ x+1
>Z -]
2 4
- 3x—4>x—3
2 4
A 20Bx—4)=2(x-3)
a 6x—-8=2x-3
a0 5x=5 or x=1
T W@ W 3 'W feffEd yhR @ efih o gend ® (i 5.2):
<|||||’|||||>
4-3-2-1 0123456
3TTeR{e 5.2

SEETOT 7 e X1 o 9UH 63 9 fgdid 93 b1 qhensti § U o % s 62 3R
48 ¥ 9% =JAq 3k T HifeY, TY afier wdien § W) 9% 91 60 3 BT <A
S YT T Goh|

Tol 0 oiitere for B anfier afien § x 3T i T 21

62+48+x
— >
3
A 110 +x2 1803 x> 70
T YR IH A FI AMMh T H A9 70 31k I i =06

60



Mg srafiyend 101

SEEIUT 8 AN faum Hemew % U@ g F[ s, {5 < weAnd 10 9 §€
1, 3 SR INTHS 40 | %7 |

zor g foan & <1 AT faom greha enst § 21t faum e x #1359 YRR Tl
faom He@ x + 2 81 YTAER

x>10 (D
qdq x+(x+2)<40 .. (2)
(2) ! B HH WEH U ? %

2 x+2 <40
T x<19 . (3)
(1) 3R (3) § fred =7 © fo

10< x <19

39 YR o e x o e1efiee WM 10 3R 19 & st € safay g9 w9e srefie s
(11,13), (13, 15) (15, 17), (17, 19) =

gyATaet 5.1

1. B WHINT @ 24x < 100, &

() x T Wiehd HEA €| (i) x T qUiek B
2. B ST -12x > 30, &

() x T Wiehd GEA 2| (i) x T qUiek B
3. B HIGL: S5x-3 <7, 5@

(i) x T quiish (i) x T SdlIH G B
4. B HIGY : 3x +8>2, 59

() x T quiish (i) x U drdfas @ 2l
frefafead 9e7 5 9 16 % adiase 9@ x o g g hifag:
5. 4x+3<6x+7 6. 3x—7>5x—1
7. 3x—1)<2(x-3) 8. 32-x=22(1-x)

9. x+l+2<ll 10. Z>Z+1
2 3 3 2
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3(x-2) < 5(2-x) 1 Bx

< . +4 2 x—6
11. S 3 25— H (x—6)
13. 2(2x+3)-10<6 (x—2) 14. 37—(Bx+5)>9x—8 (x—3)
. x _(5x=2) (7x-3) > (2x—l)2(3x—2)_(2—x)
4 3 5 3 4 5
U9 17 W 20 T I AGMHERT H1 A Jd HIST 9T 3= G W W AefEd
Hifsu|
17. 3x-2<2x+1 18. 5x—-3>3x-5
x_(5x-2) (7x-3)
19. 3(1-x)<2(x+4) 20. 52 T s

21. a3 geeht 3 Uwhe The H 70 IR 75 ok W fHU ) 97 =AdH ik A it
o o8 ol the qhen o U 60 3 T IAqH STHd I H Toh|

22, fodt wgasRd & g 'A'UH o fou uw sAfad w1 weft o wdenes (w100
o W) | 90 3w A1 3nfereh 3 1 3T U HIAT =S| K A o JoH =R
wdenstl o Uredich 87, 92, 94 3T 95 B o 9% IAqH ik Tid ifery ford wieret
T H T ek Al 39 UIeF%RA H U 'A' AU

23. 10 ¥ ¥ HAFK foum Hemst o T8 I 1 Hifae 596k arwd 11 9 Afw
Bl

24, HETT §H G&AsT o TH g T hifve, 594 ¥ T&® 5 9 92 7, q°01 391
AMEHA 23 | HH B

25, e TS 1 o o€ S Gl DR S B A T S 92 IS 1 el oS
Tord 9t o ¥ 2 U A B) TG g T A 6 T h e Steifen By
1 URAT aH 61 9 R

26. T AT 91 Ut e WIS | § A eiergal e wedl ¢ o wier ged Bt
o ¥ 3 A A oI digd oo ged B G w71 TEE B o9
1 Hofaa wargal @ €, g o el TR THS W wH 9 5 Ut i
e =12

[Gerd afE Tad B diE &1 o x A &, q9 (x+3) S 3K 2 St wEer: T
T e wel # AdEAl B T YRR x + (x + 3) + 2x < 91 AT
2x = (x +3) + 5]
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fafaer sergvor

FETETUT 9 B HINL —8 < 5x—3<7.

& 39 feufa o gan o S iR — 8 < 5x—3 3R 5x—3 <7 21 TR & WY-HY
A H wed 21 89 U T srafiet & mwem # =R RN x w1 YOS UH A
<Ed 2l

=H A ® R —8<5x-3<7

a0 S5<5%<10 A-1<x<2

5-3x

IETEI0T 10 A hifST — 5 < <8.

5-3x
2
Ell -10<5-3x<16 A —-15<-3x<11
11

a0 52x=>2—- —
3

T A R -5 <

- 'T“stsa%mﬁeﬁmm%

sargor 11 fr=afafaa smfge-fem & ga sifsa:

3x-T7<5+x .. (D)
11-5x<1 . (2)
3R 3% T W@ W AefEd Sifu)

&1 SRt (1) 9 89 Ww id @

3x-7<5+x

a1 x<6 .. (3)
srafieRt (2) @ off &9 ww R §
I11-5x<1
a0 -5x<-10

a x=2 .. (4)
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Ife He W@ W (3) qe1 (4) 1 AeifEd X dl B9 U § R ox o I9atTs 9=
2H AR A2 GaE 9 6 9 B E W Mehfa 5.3 T el W g w=i¥| fhe
T 2l

S
® >

< O

— e ———+—>
-1 0123 456 789

3MHfas5.3
31q: 3TaftenT ferTa o1 B arEdfesh & x, 2 o SeX A1 2 W el 3R 6 W B 2
39 JhR 2 <x<6.

ST 12 TR 9am o W o TRl oF Uk faerdd o1 draEE 30° AfeweE iR
35° Afeqa@ & " & WAl 81 BRARES T W A9 %1 9RE 16 Sty afg
YT ¥ wRAeEe UM W aiEdT g

5
C=y F-32)
2, S8l C 3IR F oho91: aI99 i 3191 Sfcdsd ae 319 $RAeRe § Meid & 2l
7@ 9@ f 30<C <35

5
C=

5 (F—32), T ™ g9 1M &,

5
30< 3 (F-32)<35,

a 4 30<(F-32 4 35
= x30<(F-— < = x
5 ( ) 5

A S4<(F-32)<63
a0 86 <F <95.
9 YHR qOHH T A= IRER 86° F 9 95° F 7

SEETOT 13 U Tl oF U9 3R % 12% faered o 600 ferex €1 3 shifse fo
30% 7% arel faerem o fohan fetex sod faemu sd difer aftomet fasor o sl &)
T 15% | At W 18% § &H B
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T HH AT TR 30% v o faerd i aEn x feet 2
Ta |qut 0 = (x + 600) ferex

ZEfaT 30% x + 12% T 600 > 15% T (x + 600)
3R 30% x + 12% T 600 < 18% T (x + 600)
el 0 12600y 2 (x4 600)
100 100 100
30x 12 18
AR Too * Too (600 < 7gg G+ 600)
7 30x + 7200 > 15x + 9000
3R 30x + 7200 < 18x + 10800
B 15x > 1800 31X 12x < 3600
70 x> 120 3R x < 300,
a1 120 <x <300

T YRR 30% 7 o faerad &t s1efise a7 120 forex 9 stfves qen 300 fae 9 5
g =t

e 5 ¥ fafae gomacit
YT 1 T 6 d% i TEfHHRT Kl A HIfSC:

1. 2<3x-4<5 2. 65-32x-4)<12
3. —3<4—7—2x<18 4 -5 7D

+
5. —12<4—3—)5‘<2 6. 7swsll.

Y99 7 9§ 10 d% 1 STEHFIS FI B ST A 3Tk g1 1 & W W/ e

IS
7. 5x+1>-24, 5x—-1<24

8. 2(x—1)<x+5, 3(x+2)>2—x

9. 3x-7>2(x—-6), 6—x>11-2x

10. 5Q2x—7) =3 x+3)<0, 2x+19 <6x+47.

11. U foera =1 68° F 3R 77° F o Hed Wl ©| Hiewsd Yo R oo & aoa=

F1 IR 0 FHIC, Sel Afewag wrerRe ufadd g F = 2C+32%l
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12.

13.

14.

Tfora

8% ek Tfae o faeem ¥ 2% difte tfae &1 faeem fiaamet @ (dilute) fhan
S @1 g s | sifte e 4% @ e qen 6% § %9 e =iew) 9t
AR 9 8% oo &t AN 640 e & af 9d witeie o 2% faeem & fhaa
et sod fam g2

45% 3 o 1125 forer faeram | foran art fyemn s for ftomdt fasor 5 ora
25% °§ Afd g 30% ° HH B SMT?

T Al & Aifgh-afedr (1Q) v %1 ¥3 Fefafed 7:

Q=" * 100,

STEl MA AHfGe 311g 3R CA STt o1g 21 3% 12 o 1 o1y o a=di o
T 9 i 1Q, 3HMHaHT 80 < 1Q < 140 G = B, A 39 THE oh d=dl i
AERGE 377 &1 IR A HifS)

HRTIT
T /T, q arafdesh GEnstl a1 & s skl § <, >, < 91 > & 98
& AT 9 ot )
Tk r@fth & A Ul W qHH HEn Wit A seE S dehdt 2
TRt oTafieRt o M1 Uell 1 THM oS, T&A 9 O (A 9FT) femer S
Tohdl €1 W I el ! THE FRUMHS H@e ¥ O (A GE) HH T
et o fog TRIER 98d 9 T
xav_‘s:ftﬂﬁ(Values)ﬁﬁﬁ@ﬂﬂﬁﬁﬁ@@ﬁﬁwmﬁ,ﬁ
ST 1 T Fed &
x <a (T x> q) F G W R AE Tied o faw g&n @ | g&
a R T B A Jd I, ¢ § 8 (A1 ) AR HT G @1 Sl Tl el
FI W 2
x< a(Ax 2 q) F G W W @ Gied & faU & T | 9@
a T Teh Bl HIel g9 SR ¢ | 96 (A IE) AR i G&1 @1 &l Tl
HTell Y A B
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