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Haw smfted

(Linear Inequalities)

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

5.1 Q{ﬁ:lT:l'TT(lntroduction)
et sensti o g9 Tk = 3R &1 =X URHET o Sl qefl wfesh G911 i Sl
o IREfda ek B S W@ Toh B 376 AR Hikdwh | WEd: T8 999 331 € TR
“or SNfeser Y hl Ted Uk WHIHIOl & ®Y § qREfdd s G9e 82" IEen:
MU wa o Gl ToaféEi #1 S=E 106 9. W HH T, SR el § Aehad
60 B 1 HfEET =1 <A e Tehdl €1 7T &6t s fied © 5 < (@ %m),
> (F aAfe), ‘<’ (W %7 =1 aeR) >’ (W 3tfush 1 seR) fog 799 8 €1 3% e
Wﬁ'éﬁl'lf (Inequalities) FEd B

TG S W, ¥H UH A ] 9 AR H1 e sqafwe w1 e wa)
SfHeRTsT 1 ster T, T, TiReTen!, SeaHeil IR (optimisation problems),
e, HAIfaR Tfe © Hefta Swensti &l g i 9 Td ST 2

5.2 3mafHerTd (Inequalities)

&Y frefefeg frofaal w foer @ 2

(i) T 200 TH TR el WS o Ty SR S @, "o 1 R o Yokl |
SyTsd §| Tk Tehell =Tael o ek 1 Hed 30 ¥Y9 B AR x Tk N @R T =
o Uopel 1 W& i oA YAl B, A SHeh g WH HI T AR 30 x T e

Hifh U wreet i Yehel A & @A © 3EfeIT 9 200 T w1 Gl oIS Bl @
TET HT 9@ (F?) | A
30x <200 (1)
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96 forg

Tred: wUA (i) O @l €, Fifn TEH WHal (equality) 1 TR (=) & R
(i) Y@ o 9 120 T € o o7 Hw W o U @dieT wedl ¢l TR w
o 40 T 3R U9 1 9o 20 ¥ 21 39 feafa | afx Yo g wdie T ) i
& x A1 U T W& y B @ 3Tk G &I Hi T H/e &FART (40x +20y) T
21 39 YR 89 U € T

40x + 20y < 120 e (2)
it 79 feafa & @ a1 7w g sifhag 120 T ?1 em ST HeE (2)
o 9T B

40x + 20y < 120 (3
3R 40x + 20y = 120 . (4)
FU (3) THIH TE , STk U (4) THIHOT | ST e S (1), (2) qen
(3) rdfient Heamd €

TRUTET | UF U], B Adiash SeAsl A1 /Y dSd FASThl 7 <0, >, <0 A
% T o W& ¥ It ©

3<5; 7> 5 3fE WSk FETHAT o I &1 Saieh
X<5,y>2;x 2 3, y< 43K yfeAeh (TRIh ) SAHHT & I T
3<5<7(WUGAE5,3 WG a7 W BAR),3< x<5 (38 Ted x, 38 & A
TR & 7 5W B ) AR 2 <y < 4 Tg-srafuem & se@w €
sTEfaeReT & @ I e FrEfarad §

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)

FHE (5), (6), (9), (10) 3® (14) gﬁﬁwwﬁw@amw (7), (8),
(11), (12) 3R (13) rafieptd Hear €1 A€ o £ 08 @ FAH (5) ¥ (8) T
1 STafFRT TH =) R x & Waw s@fiend & R afE ¢ 2 0991 b £ 08 d FHHiw
(9) ¥ (12) T &1 EEHT I =R R x T2 y o ok @ ¢

FHH (13) 3N (14) 1 EHwT ek 71 &1 aeqe § 98 T =L R0 x oh
fgardtar srfirentd €, 519 o 2 0.
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Hgw srafiesTd 97

TG A § B ohad U o IR € WX TR o Wk sEfewsh
AT H|
53 U =X T oF g @fHeeil & semiurda gor i Sehr

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

STIIFT 6.2 o STHHT (1) 1A 30x < 200 R FooR FifSw) e %, fF 7=l x =
& Yorel 1 HeM H oFa Al B
TIRA: x U FUNHS Uik 3tera f=1 = e wehar 21
TH W1 1 T ue 30x SR <@ Uet 200

x=07%h fau, =@l 981 =30 (0) = 0 < 200 (AT wer), Sifh T 2l

x=17% o, ol wer =30 (1) =30 <200 = wey), Sifeh T 2|

x=27% oy, 9@l uet =30 (2) = 60 < 200, S fF ¥ B

x =3 faw, sm@f 981 =30 (3) = 90 < 200, S & = 2|

x =47 o, @ uer =30 (4) = 120 < 200, St fF T B

x =54 faw, @ 981 =30 (5) = 150 <200, S 6 & 2

x=67% o, o=@ w&r =30 (6) = 180 < 200, St fF ¥ |

x =77 fau, s/ 9ar =30 (7) =210 <200, 5 o @ 2

S feorfd & &0 U € o Sudea orEfient 1 W7 %A HE ol x o HH
e 0, 1,2,3,4,5 36 8l x o 37 GF Il S {4 @HHT i Th FF HUF
T 2, S TATHeRT T §oT h8d 81 3R Tq==d {0, 1,2,3,4, 5, 6} &l & T
FEd

TH YhR, Teh =R U1 oh Terdll SrfHent &1 el, =X TR 1 98 91 8, S 38 TH
A FHYA I Bl

T S SR 1 Tl ‘9a 3R e faf’ (trial and error method)  WTe
oo 21 W erfue gfaersies & @1 Towa: T fafy eifus wmg o Gl den
Ffi-Hfl e T Bl T BH STEHRIS oh v oh Ty MM TS A HHEAS
Tl h1 STl 21 THY Teot g Gelsh Sraffentell & %o iR o g =ifee
AR srafywistl w1 g H GHT 36 Tl 1 a@ Ued e =@feu)
MYeh! TR0 BN Toh aeh GHienwon 1 81 id WO eH efetad Faei 1 qeH
F B
T 1w ST oF < vl o EHE SEA Sl (St SeE) S wehdl B
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T 2w gl o I Usl H OEE YR Semsti 9 o (stHar 9n) fR S
kel 2l
TS 1 T i T TH H: TR (a9 1 9o qen 99 2 o /5 9eied &
WY I B S W g € TR mUTcHeh el W SrHiHent o < qal i Ton (7
qAT) I W @R o Tog foadia el o € (31eiq ‘< &l >, ‘<’ &l >’ TR
fen wman €) | s SR Frefeted qetl @ e @

3>29@fh —3<-2

_ 8 < 7WEE (-8) (2)> (-7) (-2), T 16> 14
T YR EHEet %1 g 3 & fau g frefafea fae & Scom s €6
T 1w ergthent o <A vl o, erafient o gl @ gwifaa feg fam gam ged
e (Sreren weE) S Wehdl 2l
fram 2 Tl st & <1 vall S 99 oFeTs Senet | on (A 9m) feer s
ehdll B1 TR AT T&l 1 GEH FOMHS TS F O (I AR, HI THA STGHHT 5
e qeger ufEfda #% Ky s 2
T 79 TH HD SIEWN W @R w1 2

IETETOT 1 30 x <200, il T A hifT &
(i) x T Wpd HEA 2
(i) x T qUreh 2l

T am%ﬁmz)égzoo
o = < (fram 2)

30 30
HAYAx < @

(i) aax@s?mm%
T 39 fefa § x o frefafed 91 %2 & 9 % 2
x=1,2,3,4,56
ST 1 T gg=A {1, 2,3,4,5,6) ®
(i) @ x TH YUk @
e 3 frofa § fiu o srafye & & 7
ve—3,-2,-1,0,1,2,3,4,5,6
SR 1 B W= {...,-3,-2,-1,0,1,2,3,4,5,6} €

2024-25



Hgw srafiesTd 99

FETETOT 2 BA hITST: Sx-3<3x+1, 5@

(i) x T qUiish 21 (i) x T oRtTH G B
ol fem 8, fF sx—3<3x+1

Ul Sx-3+3<3x+1+3  (Fram 1)

AYAT Sx < 3x +4

FUel Sy —3x<3x+4-3x (Fam 1)

AYAT 2x <4

YAl x <2 (fFrm 2)

() v& x Tw i 21 3@ feafa o Ry T st & &

—4,-3,-2,-1,0,1
3d: ®A WY=A {..,-4, -3, -2,-1,0, 1}

(i) ST x ek STEdTerh WEA 1 39 el § raiHent o1 gely <2 W ekl 1 SHeh
Fd & fF 2 9 SIS I ardfas GEas S % gl B 3q: STEfHE # g
T (— 0, 2). B
T STATHRIST oF B WTehd WA, JUlieh] qell aRfosh HeAstl o T=adl W
o en T fopy &1 ST S0 qeF 1= afiia 7 €, €9 g9 A W STEiHepta
T ardfas Gl o =g § & A |
IETETOT 3 B i 4x + 3 < 6x +7.
Tl 9§ R dx+3<6x+7
YA 4x —6x <6x +4 — 6x
YA —-2x<4 YA x > -2
g 2 ¥ 9E1 THE At Ged, KU T St & edl €1 3fd: g W=
(-2, ) Bl
5-2x _x

<=-5
376

5—2xS£_5

& el 9a € ;ST

a1 2(5-2x) £ x-30
a0 10 —4x <x—30

a0 —5x<-40,

a0 x = 8

IETETUT 4 B HISIT
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100 T

ol TE U ardfosh FEAd S 8 ¥ A€l A1 SR T 3Td: 39 ST % '
x0O[8, )

IETETUT 58 HINT 7x +3 <5x+9 TN 30 TA I G&A W@ W ATif@d Hife)
T EH I ® Tx+3<5x+9

P2x< 6T x<3
T Y@ W 3R eH frefafed SRR 9 YE Y g © (3T 5.1)1

<| T =r=Tr—Tr—Tr-—T T T
-4 -3-2-1 01 2 3 456
3TMeRfa 5.1

3x—-4 _ x+1

JEEIUT 6 B HIfIT ZT—lamw%ﬁﬁm%@mmf@aaﬁm|

2

3x—-4 _ x+1
>—-1

2 4
o 3dxn3
2 4
A 20x-4)2(x-3)
a0 6x—8=2x-3
Bl 5x=25 or x2=1
T @ W 3R oW e TR 8 Y| w 9ed © (SR 5.2):
<|||||,|||||>
-4 -3-2-1 01 2 3 4 5 6
3TTeRfa 5.2

TEEIOT 7w X1 o YU 6 9 5 9 1 qhenel § U B o Wi 62 3R
48 ¥ 9% =IAAH S T Hifr, T anfife when ® Wt @€ B 60 SF F1 <A
3 gd 9T R T

ol " oo fo o aifte aien § ¢ 3% o w2

62+4318 +Xx > 60

IO 110+x=18031 x =70
9 THR 3T BE H aM6Hk T § =FAaH 70 ik W HI AUl
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SEEIUT § AN fovH HEne! o T I 9 wits, fH SAl Hed 10 | wSt
B, 3R IR AMHA 40 § FH B

&l 1M forn fF <1 swara favn gk wemst | B fawm 9@ x 21 3 YRR T
faom w@m x + 2 {1 YTATER

x> 10 (D
A x+ (x+2) <40 (2
(2) %l 8 HH WEH Ud © 1%

2 x+2 <40
T x< 19 &)
(1) 3R (3) @ Frehdl 7 & o

10< x <19

3H YRR T W& x o A W 10 3R 19 o o= 8| 3oy g Hue srvfie s
(11,13), (13, 15) (15, 17), (17, 19) &I

yyEet 5.1

1. B HINT : 24x < 100, 5=

() x T Wihd HEAl B (i) x TH qUish R
2. B WHiST: -12x > 30, 5«

() x T Wb W&l B (i) x TH qUish R
3. B HINT: 5x-3 <7, 54

() x TH Ui (i) x U STEd(es @ 2
4. B HINT : 3x +8>2, 74

() x T quiish (i) x Uk ardfas @M 2l
frAfafad 991 5 ¥ 16 d% ardfas S@n x o fau ga Hife:
5. 4x+3<6x+7 6. 3x—7>5x-1
7. 3(x—1)<2(x-3) 8. 32-x)=2(1—-x)

X X X X
9, x+—+—<I11 10. —>—+1
2 3
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11.

13.

15.

Tfora

3(x=2) _5(2-x) 1 (Bx

3 < 3 . ZH—+4HZ (x—6)
22x+3)-10<6 (x—2) 14. 37-Bx+5)>9% -8 (x—3)
£<(5x—2) _(7x-3) (2x—1)> (3x-2) (2-x)

4 3 5 16‘3‘45

T 17 ¥ 20 T I STGHRT HT A TN S a0 3= G W W afEd
it

17.

19.

21.

22,

23.

24,

25.

26.

3x-2<2x+1 18. 5x-3>3x-5
£>(5x—2)_(7x—3)

2 3 5

G = Teelt 31 Tk Then H 70 $IR 75 o U fhU 1 97 w9 it
ot e el Theh Ten H UL 60 37k 1 AAH T W T Teh|
et wreaswy | I 'A' TR % fau s =fe i ad de adenstt (JeEw 100
o W) w90 3k A1 3tfereh ek 1 AW W HTA =S| 47 Grar & Jo| =R
wienst % Wik 87, 92, 94 3R 95 B o1 9% AdH ek TNd hifaw TG qreet
T | U ek Al 39 UISF%RH H U 'A' Ui

10 § %Y HANC faud Hemnsti & T8 I T HieQ feh anTha 11 9 At
Bl

FUN TH @S o TH I F6 e, Y 9 goE 5 9 9 g, qen 3
AMEA 23 | FA 7

Tk I 1 T oSt o T B Y 1 T S 9 S o dred st
Tad € ol W 2 G W 21 dIG G A FAqH e A1 iy St B
1 URET =[ad 61 O 2

Tk AT 91 Ut e Wi ® W A oAl s =edl 21 O e ged Bt
oo ¥ 3 9 et oI diedt oforE e B T w T B FEd 3R O
1 G ofergal o €, A o ghel T Zhe | %9 @ %A 5 ot efus
e 712

3(1-x)<2(x+4) 20.

[Cera af% Tod B oIS T oS x A B, A9 (x+3) A SR 2x T HAN: T

T el Twel # oAarEAl B T YHR x + (x + 3) + 2x < 91 AT
2x 2 (x +3) + 5]
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Hgw srafhesTd 103
fafarer 3ergvor

FETETOT 9 B HIGT —8§ < S5x—3<7.

T 39 feufa o ean o Sr|iHend — 8 < 5x—3 3R Sx—3 <7 €1 T% €W WY-HY
T HET AR 21 TH XU MU SwfHent oF mem § R UMY x KT N Tk SHMT
e B

79[ B —8<5x-3<7

a0 S5<5x<10 AM-1<x<2

5-3x

IETEI0T 10 & hiSE — 5 < <8.

5-3x
2
a0 -10<5-3x<16 AT - 15<-3x<11

11
a0 S52x2-
3

T WA e T -5 <

59 =9 _T“s)csséamﬁ%ﬂmm%|

sargor 11 T=fafas saffe-fam o ga sifsa:

3Ix-7<5+x .. (1)
11-5x<1 . (2)
3R 3= HEm @ W aefEd Sifeu)

T e (1) ¥ 79 U\ & ©

3x-7<5+x

a1 x<6 .. (3)
sEfEt (2) ¥ off &9 T FW §
I1-5x<1
a0 -5x<-10

el x22 . (4)
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104 Tford

Ife G W W (3) 91 (4) 1 AeifEd w1 d 89 U © 6 x % SIS "M
2 R M2 W AR A6 B E S amh 5.3 F T Feh Ya g R
T )

o >

< O

—— —— e O————>
-1 01 23 456 789

3TMeRfa5.3
1q: SR TRt o1 gl aTEdfersh W@ x, 2 % SWeR A1 2 W 9l SR 6 W BRI €
TH THR 2<x<6.

SEEC0r 12 TR 9am § He % TR oF Uk foerad o1 araEE 30° AfeweE ik
35° Afewag o = & WA 81 BRAEES YHH W argH 1 IRE 9 i, afe
Yde T wRAeERe THH R IRedT g

=§(F32)
2, ST&T C 3R F hH91: aI99 i 3191 SfcTad qe 319 $RAeRe § Meid & 2l
7@ dd e fF 30<C<35

5 ‘
C=y% (F —32), W W g9 9N 7,
5
30< g (F-32)<35,

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

A S4<(F-32)<63
aq 86 < F<95.
TH YHR q99H T A IR 86° F ¥ 95° F 7

SEETOT 13 T 96 o U 3R oF 12% faer@m & 600 forex 21 9 shifse fh
30% 377 9ol faeras o feran et So faeme smd arfer afomet fagor o st =t
o 15% 9 sifere g 18% o %9 @
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TE A ST R 30% ofd o faerad &1 A x fael §
qa Gqul g0 = (x + 600) ferex

zEfaT 30% x + 12% T 600 > 15% T (x + 600)
3R 30% x + 12% T 600 < 18% =T (x + 600)
il 0 12 (600) > 15 (x + 600)
100 100 100
R ox 12 (600) < 18 (x + 600)
100 100 100
70 30x + 7200 > 15x + 9000
R 30x + 7200 < 18x + 10800
70 15x > 1800 31X 12x < 3600
B x> 120 3 x < 300,
Fefq 120 <x < 300

T YHR 30% 3T+ o factad 1 e1efie g 120 foex 9 sifess g 300 foex 9 1
BT =nfeuy

g 5 Ut fafas gyraci
YT 1 G 6 O i STHHKIS i B HifIT:

1. 2<3x—4<5 2. 6<-32x-4)<12

3. —3s4—7—2xs18 4. _15<3%72)

5. —12<4—3—’5“s2 6. 7S(3xT+H)S“'

Y99 7 9 10 d% 1 EHFE F B ST AR 376 B F G W@ W FREfE
HifST|

7. Sx+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, 52x-7) -3 2x+3)<0, 2x+19 <6x+47.

11. T foer@@ &1 68° F iR 77° F o 0ed W& ¢ Sfewad T W foerss o aomm

mwﬁmmﬁm,aﬁﬁmmqﬁaﬁ?wF=gc+3zé|
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12.

13.

14.

Tfora

8% difteh Tfie o faerad | 2% difte Tfae &1 faeem faemas o (dilute) foran
ST €| RO s 7 €t e 4% 9 Stfues qe 6% @ wH g =e) At
AR 9 8% faeram &1 A 640 oo = af 9 ifeie o 2% faerm & fhaw
e o e g2

45% 31t o 1125 forer faeram | foramn art fgemn s for aftomdt fasmor 5 ora
25% | 31f¥sh WG 30% ¥ HH T A2

Tk Al o sifgsh-afed (1Q) AIa w1 g Freferfaa 2:

Q= MA 100
CA ’

&l MA AMfGs @11 @ik CA St o1g €1 4% 12 o 1 e11g o a=di o
T 98 & 1Q, WA 80 < 1Q < 140 §RI =F @, A1 39 THE oF d=di &l
TS 31y k1 IRER J1d HifQ|

HITIT
Teh STAfHHT, T IRdfash G&AeT a1 q «Sig oAl ¥ <,>, < a1 > o fOg
o AN 9 S 2
T STHHHT o HI qel H GHH H©A SISl 91 SR S "l €
ot sTafiet oF I vall Sl THE oS, He § TN (A 9m) femer sn
bl 1 W I Uil I HHH ROTHS TS G O (A AOT) HH W
SR o o TegER 98a WM 2
x O 37 9M (Values) 1 St f&Q T 319fHeRT 61 Ueh A A o9 &, 3=
STEIHeRT 1 A Fed 2|
x <a (T x> q) F G W R AE Tigd o faw d&n @ | gen
a R TFH BRI T, ¢ F T (A L) AR FHT G&A @M i T Hiell
FT I B
x< a(Fx=q) F 9 T W @ Giwd o fau 9@ T@ ) §&a
a T TF BT FHel I T ¢ T T8 (A FE) 3R I & N hl Teq
HTell L 2d B

J

¢ —
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