(Linear Inequalities)

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

6.1 ({ﬁmr (Introduction)
feell hensti o g9 ek =R 3R < =R ARET o gl qe nfsser goi i GOt
o URafda ik s 1 W@ ok &1 376 gAR Ak | TWred: 78 999 331 € fR
“o SMfeReh WYl Wi Hed Ueh WISl o B9 § qRefad i G9e 22" I<en:
MU wen o Gl Toanféai 1 $=E 106 9. W HH T, S9! wen § Afenay
60 TS = &t =1 <A T g €1 7l ' U9 Her fie € e < (3 wm),
> (W @A), ‘<’ (W %8 1 aUeR) > (F Afush 1 ) Fog 99 B €1 3% e
MR (Inequalities) Fed &

T M W, TH Wk A & = AREN 1 Waw SriHemet w1 Seagq s
SRS 1 31z T, iU, iReTeh!, SeaHeRl IR (optimisation problems),
HEIME, AR gefe © Heifed Saeensti &l g 3 § 31d ST 2|

6.2 3R (Inequalities)

& freforfaa feafeal @ foam & 2:

(i) I 200 TTF AFR AGA BRI ok oI IR <1 §, =6 1 fwme o Ukl |
Y= &1 Toh fohell =19 o Tohe 1 god 30 T B AR x 3Th N B T A

% Uopdl 1 HEA ol ek LAl &1, d IHh g @9 I T GFART 30 x TIF B

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

30x < 200 (D)
T A (i) iRl @l €, Fifh 3EH WHaT (equality) 1 Tog (=) & B
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Mg srafiyenmd 125

(i) Y@M % 9@ 120 ¥ € o 97w W 9 U1 @deT wed 21 TR #
o 40 T3 3R U7 1 gor 20 T3 21 39 feufa o 4k Yo gr1 @l o ey i

& x qAT U 1 W& y B Al 39k 5 = HT T KA HEART (40x +20y) T
21 39 YR g9 U € T

40x + 20y < 120 . (2)
Fiifer 5@ feafa o @ 1 T wor g stferan 120 T3 21 eam ST wem (2)
@& QA g

40x + 20y < 120 (3
AR 40x + 20y = 120 o (@)
Fo (3) THIR T8l ©, Sk hed (4) G0 71 SuUe e S (1), (2) e
(3) araftent HEa |
uferreT 1 U STafieRt, < arafas GEme a1 ] sieid el § < >, < A
o fag o vam 9 sl €

3<5; 7> 5 fE HEATeh 2TATHeRT o SR €| Sl

x<5,y>2x 2 3, y< 4TI yIfegeh (o/ieh ) @R & S0 &l
3<5<7 (W TRAE5,38 a1 d7 WBRIE),3< x<5 (30 URd 2,39 o1 M
TR 2 9 59U B ?) N2 < y < 4 Tg-srafaewr & 3w 2
R & 5 T S fEfafed ©

ax+b<0 ... (5)
ax+b>0 ... (6)
ax+ b <0 . (D)
ax+b=0 ... (8)
ax + by<c ... 9)
ax + by > c ... (10)
ax + by <c .. (1D
ax + by > ¢ .. (12)
ax> + bx + ¢ <0 .. (13)
ax> + bx + ¢>0 (14)

FE (5), (6), (9), (10) 2R (14) Ghfeem emafaawnd q=n & (7), (8),
(11), (12) @R (13) TEfher wear &1 4 ¢ = 0@ d %HH (5) ¥ (8) %
1 raffed T =R AR x & ok @it € IR afk a = 092 b = 08 @ HH®
(9) @ (12) % 1 fFRd T =R TREF x g y o Waw @i €

wish (13) 3R (14) =t e ok &l 2| arde o 78 Th =X TR x &
Wa—ﬁlﬁﬁﬁl’ﬁf%,mai&
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126 T

39 A § BH ohadl Uk =R 3R § =X AR o e TEfHws
T H|
63 U&k =X THT oF aeh AR & soEude gt 3 SHehT

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

STYFT 6.2 o STHMAHT (1) 37 30x < 200 R fo=R FifSw)l e 3, foF 7=l x =maa
o Yohel 1 HEA 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%k fore, s/ 981 =30 (0) = 0 < 200 (AT 9&T), Sifeh T B

x =14k forg, s wer =30 (1) =30 <200 =@ 9&1), Sifer deT 2

x =2k forg, s w&t =30 (2) = 60 < 200, St foF w1 21

x =3k forg, s wer =30 (3) = 90 < 200, S foF w1 21

x =47 T, s/ 98 =30 (4) = 120 < 200, S T T3 21

x=5%k forg, smi w&r =30 (5) = 150 < 200, i o = B

x =67k forg, s w8t =30 (6) = 180 < 200, S o = B

x=77% o, s w8t =30 (7) =210 <200, St o6 o9 B

Sude feafa o &0 e @ for Swdea Sl & W %Y H o x o 0
ad 0, 1,2,3,4,5 36 &1 x & 37 G &l S G @HHT i Th FF HUF
T B, S STHIHERT R TeT shed 81 3R ¥ {0, 1,2,3,4, 5,6} &l 1 Tq=4
Fed Bl

TH YR, ek =L UM o fordl ST@fient &1 g, =) U1 1 o8 71 €, i 380 Th
T HUF 46T B

%‘ﬁ‘o"‘?@?ﬁ STEfeRT 1 B ‘YA R %ﬁﬁl’ (trial and error method)@?ﬂ"ﬁ
fran B S eifuen glawurse @l ?1 wrea: gg fafy sifus @Ha o el qen
FHefi-Heft FHeT T el ¢ BH STEHRIS oh g oh foTy i TS A HHES
Teheiih h1 STEYThdl €| SOY Tecl B TeHish STaffentell o i oI Tured diad =fey
AN SEHHIS 1 Bl HLd THT ST 1901 1 TE e HEA =MEq
MYeh! TR BN foh e qHiepton 1 81 hid @0 ed efetad Fami s qeH
# 2
T 1 ek SRl o <A Ul W HHE SeA Sl (STl SeE) S Wehdl B
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Mg srafiyenmd 127

o 2w SRl o IHT 9 W SEE YW ges 9 N (S1eren 9rT) fRa s
Tehal 21
STATHeRTST Sl T hid THI TH TH: TR/I (981 ] IroH qe o0 2 § %3 9eied &
Y Hd &1 AR W 3q 2 TR momedsh wemett o erdfieRt o <Al el i o (A
AT) HE W EHH o foag faodd & 9 ® (e < F >, < H > Tels R
&= S ©) | gEeht SRl e qeal 9w @

3>2%@fh -3<-2

—8<— 7w (-8) (-2) > (-7) (-2), iq 16 > 14
T YR S HI T wE & fau gn Frefataa fam &1 Seie w3 €
T 1 U ot o A el o, erafient & fagl @ gfad frg fa gmm gend
SEl (tean weE) S Hhdl 2l

e 2 fordt srafiert o HT Tafl Sl THM TR SEs ¥ O (A 9 fwE s
Tkl €1 g SHI T&l i GHM FOMcHS T & T (A1 A7, hid G TRt ok
g aegER afEfda s fTu i 2

AT 379 T9 FF SN W TR F T

FETET0T 1 30 x < 200, & TA A HifeC w&
(i) x TH WHd FEA B
(i) x TH qUsk &

& 9 ® f 30.x <200
x~ 200
g ——<——  (f139 2)
30 5030
HAAAx < ——

0 mx@;ﬁﬂm%
Tea: 39 feufa o x o frefafad 9 %oF & 9 % 2
x=1,2,3,4,5,6
EfheR %1 g §9=ad {1,2,3,4,5,6} ©
(i) & x T QUi ©
Tred: 3 fefa o 5y w7y swfient & & 2
we—3,-2,-1,0,1,2,3,4,5,6
TEfheRT 1 g Tq== {....~3,-2,-1,0,1,2,3,4,5,6}
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FETETUT 2 BA HINT: 5x-3< 3x+1, 5
() x T Ui 2 (i) x T aEdlaH G B
7o e ®, % 5x3<3x+1
AU 5x 3 +3<3x+1+3  (FEE 1)
AYAl Sx < 3x +4
HAYAl Sx-3x<3x+4-3x (Fram 1)
AYAl 2x <4
HUA x < 2 (Frm 2)
() & x Th g @1 39 feufa o fau wu sraf & &
en—4,-3,-2,-1,0,1
Sq: A 9g=d {.., -4, -3, -2, -1,0, 1}

(i) ST x Teh arEdferss G ¢ 3 feufa § arafient o1 gciv< 2 W o5 81 THehl
9 & foF 2 9 BN uwa arafas gead srEftel % e Bl o1d: STEfHel F B
T (— o0, 2). B

T STHHHIS o T Wehd TEASH, IUIhl e Sdfaeh TS o Teadl W
o %o T forU 21 M Sa o 3=l afiid | 81, 86 59 S1eAd H STEfieRiE &
T ardfas Gt o gq=ad § g 9 Sl
JETET0T 3 B ita 4y + 3 < 6x +7.
TA AT fhdx+3<6x+7

YAl 4x —6x< 6x+4 —6x

SUEI -2x<4 AT x> -2
Fofq 2 ¥ o< AW arafad weAd, KU T swEfaR & T ¥ o g 9
(-2, ) B
5-2x _x

<—-5
3 6

S_ZXSE—S

T 89 o © T 3 <%

a0 2(5-2x) £ x-30
10-4x<x-30
—5x <40,

x =8

JETE0T 4 BA HioQ

4 4 4
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faw swfmed 129
Toiq U eed IRdfas Head S 8 ¥ St A1 SWeR ¥ ST TW STEIH o '

xe [8, =)

JETET0T 58A HIWT Tx+3 < 5x+9 T 3T BA hl & W W ARG hifsu|

T T AT Tx+3<5x+9
A2x< 6T x<3
T W@ R 3% en fEfafad geR 9 7 #) Tehd € (TR 6.1)1

T

|
-4 -3-2-1 01 2

T T T
3 4 5 6

3TTeRfa 6.1
3x—4 _ x+1 .
IEEIUT 6 BA hifST 5 ZT—lamwwﬁm%@maﬂﬁ@aW|
3x—4 _ x+1
>= ]
& 2 4
3x—4 _ x-3
> =
R 2 4
T 20Bx-4)=2(x-3)
a 6x-82>2x-3
a0 5x=25 or x2>1

T T T T T T T T
-4 -3-2-1 012 3 45 6

JTTRTA 6.2

SEETOT 7 & X1 % 9UH 63 9 fgdid 93 bl qdensti § U o % s 62 3R
48 T1 9% <JAqH 3T T Hifee, f59 aifier wien & 9 98 BT 60 ik w1 AaH
A YT T Goh |

Tol 0 oiitere for o1 anfier afien § x 3Tk 9w s 21
62+48+x

3
AT 110+x=21803A x =70

60
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T YRR IH A &I AMMh T0&T H A9 70 31k I i =06
AT 8 AN faum Hemew % U@ g F[ s, {5 <A geAnd 10 9 §€;
&, 3R ST AT 40 W A

o 9 foran & <1 AT faom greha wenstt 21t faum e x #1359 YR gl
fawm TE x + 2 {1 TR

x> 10 . (D)
daMm x4+ (x+2)<40 .. (2)
(2) ! B T WEH U ? %

2 x+2 <40
T ox< 19 .. 3
(1) 3R (3) ¥ frep =78 & o

10< x <19

39 YR o e x o e1efiee | 10 @R 19 & st €)1 safay g9 w9d srefte S
(11,13), (13, 15) (15, 17), (17, 19) &H|

YTt 6.1

1. B &IVT : 24x < 100, 5

(i) x T e HE 2 (i) x TH qUrem 2|
2. BA &I -12x > 30, 5@

(i) x T Wk HeE 2 (i) x TH qUren 2l
3. B ®INW: 5x-3 <7, 59

(i) x TH quil (i) x T ol @M B
4. T HINT : 3x +8>2, 59

() xTk quiish (i) x T arEdifees e 2l
frAfafad 991 5 ¥ 16 d% aRdfas 9@ x o A g Sifad:
5. dx+3<6x+7 6. 3x-T7>5x-1
7. 3x-1)<2(x-3) 8. 32-x22(1-x
9. x++42<11 10. =>Z+1

23 372
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. 3(x-2) _52-x) 1(3x

13.

15.

Mg srafiyenmd 131

1
—| =44 |>2—(x-6
5 3 12. o7 j3( )

22x+3)-10<6(x-2) 14. 37-Bx+5)>9% -8 (x-3)
£<(5x—2)_(7x—3) 16 (2x—1)>(3x—2)_(2—x)
4 3 5 ) 3 4 5

T3 17 ¥ 20 T Hi GG H1 8 A DT qq 3= G&A W W STeifad
Hifera|

17.

19.

21.

22,

23.

24.

25.

26.

3x-2<2x+1 18. 5x-3>3x-5
3(1-x)<2(x+4) 20. §2(5x3—2)_(7x5—3)

G = Teeht 3 ek Te H 70 2R 75 ok W fHU ) 9% IAaH ik A it
o o7 ol the qhen o IR 60 3 1 <AqH ST II| H Toh|
gt Teaswy | U 'A' UM & fau  =fe w1 gt uig wdenst (v 100
o W) | 90 3 A1 3nfereh 3 1 WA U HIAT W6 AE A o JoH =R
Trene o U 87, 92, 94 SR 95 & W I IAqH 37k W HiTY o qreret
T H T ek Al 3§ UIeFsRA H U 'A' qiuii

10 § &¥ AN faud Tenstl o T8 7 F[ i fSeh ared 11 9 sifuew
Bl

FHANG 9 FEAs oh TH I AG R, 6 § To&0® 5 9 92 8, 9 IR
AMEHA 23 | FH B

T IS 1 T S o FaH B G 1 A [ © 9 s i A st
Tord 9t o ¥ 2 U HH B) TG g T A 6 T B g Steifn By
1 URAT aH 61 FH R

T Al 91 Ut o SIS W @ A AT w1 wed 21 T A T Bied
o ¥ 3 A A oI digd oo ged B A w71 TEd B o9
1 Hufaa wargal @ €, g O el TR THS | wH 9 HH 5 It et
e =12

[Ford A Ho® BR IS HY @A x T B, T (x+3) TP SR 20 W AT W

Y AR THST & A 1 TH OURN x + (x + 3) + 2x < 91 AT
2x = (x + 3) + 5]
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132 o
64 =1 =X TIE o e @Rl @ T F (Graphical

Solution of Linear Inequalities in Two Variables)
el NN U B @ € o ok =R Ul ok Wk erafieht @ eei@ weh fesie freo
€ @R SafishT o &l 1 U e i Tk el fafd B o1 6 < =R AR wi Haw
ST o ATer@d 1 I H|

B WA € b Tk W@ g ql i @ o Afaie q1 9E § siedt 81 Yl
9T h1 ST HEd €| Teh SHeaieR @1 et i a1l Srei-dcl o <@ el -t § fastea
F o ﬁ?@?@ﬁﬁ? (non-vertical ) @1 Teh a1 wh! e stei-aa 9 SUd Sed-ao
o fawifera et 81 SRt 6.3 o 3Mepfa 6.4)1

Y
A
Y Faa
» r aref-aet
o . 11
oAt Tt e
rf-aer | aref-ae gt
1 11

\ 4 v /\/

Ya:@l%rs.s Y 3TTH T 6.4

I qa H Tk foIg = @ e W feerd g A srel-qa [ 1 | feerd g e
Wﬁmﬁ%aﬂ@ﬁﬁﬁﬁ%ﬁﬁgaﬂmax+by<cmax+by>c@
IS Goel B2

SMUSHAN T ax+ by =, (D)
T W T WE a#0TA b #0 T
e F&l q e ©

1) ax+by=c (i) ax+ by >c (i) ax + by <c.
wreeq: fafd (1) § () & 9q W ara a4t 65 (v, y) () g0 Fefa @ ) fera
%ﬁ'{ﬁﬁﬁqﬁzl
fearfd (i) @ A BH AA oA ® 6 >0 R W ax+by=c, b >0, W TH 65 P
(oB) o € dIfh aa + bP = c.
o et H 1 95 Q (o, y) € (3T 6.5)1
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3 Pl 6.5 ¥ &1 frshd fshrerd € & Y
v>B (ii?) T e

T by >bB \ :

A ao+ by>ao + bP

A ac+by>c (F?)
A, Q(a,Y), BT ax + by > ¢ il T
Eh_{_(ﬁ%l X' €
31%%[,@ax+by=c$ﬂ®[ﬁ—ﬁﬁﬂﬁ
feorq weft fog oTafHeT ax + by > ¢ & =
F T
foeti™a: A @1 ax + by =c W T fag P
(0, B) & ¥R Q(at, y) iE firg, araifirer
ax+by>c3ﬁ13@2m%|
difh ao + by > ¢

= ad +by>ao + bp

= v>B (iR b > 0)
aaid Q(o, ) et 11 feorg @
37q: eref-aat 111 i oft fag SFfHent ax + by > ¢ 1 T il & IR foama: #ig
ﬁﬁ?fﬁWﬁqﬁax+by>caﬁﬂ.§%m%,3%f—?ﬁfﬂﬁﬁﬂﬁmél

T YR eH fag X Hwd € T b <0 & faw 3 weft fag S e
ax+by>caﬁﬂﬁgaﬂﬁ%,3?ﬁf—ﬁﬁlﬁﬁﬂﬁéﬁ%3ﬁ?ﬁ3ﬁﬂﬁ:

W:%ﬂ%ﬂﬁ@ﬁmm%ﬁ?aﬂqﬂﬁgﬁ?ﬂﬂﬁqilﬂax+by>c;b>0'5l'l
b<0 o TTER, i T ¥ € o Fef-aet 141 [H o Forelt wh a1 o feord g @
AR Teretoa:|

STEMHFT ax + by > ¢ H1 @A 3 A¥-qall § 9 Th Ad-aa s [(F
TA-AF (Solution region) Fed 2] IR 39 1¢-ac = BEifeRd & (Shaded region)
s Frefa w3 €l

oot 1| 9 & foad fedt smfie & duol za feera =f, 39 srafiaest &1
W—?R’ﬁ (Solution region) Fed 2l

2. fodt srafie g el & & Tear o fau, fdt q1¢-9a o ohaa @
g (a, b) (S Y@ W feo 7 &) oot Site & wdiw @ for 9e 39 e
e el § 1e Tl AfE I8 g Srfient il Gqwe a1 € af eafie 39 ee-aa
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= frefyd &3t € 3R 39 sd—dal = srifed =2 29 © foad @ fag 21 sm=en
T et 39 rd-aa i Frefua s fad ge fog =2 21 oo gfaen #1 3fie
@ g (0, 0) 1 WAfHerar <t St 21
3. AR Wk TTHS! ax + by > ¢ A ax + by < ¢ o TEY Bl g @ @
ax+by=cwﬁﬂﬁﬂﬂﬁﬁ§’ﬁmw—&ﬁﬁmmglmﬁQﬁtl'{
Tl et @ e 2l
4. A 3@HET ax + by >c A ax +by<ca3wqaﬁ%ﬁi@ax +by=c
W feq @it fog U ga-a o wiiwfed Tl e €1 gafae gat e W @ wi
farger =1 @fea ©i=d 2

9T 6.2 | BH T =R ARE x 92 y 1 Frefataa Waew swafien g g o

40x + 20y < 120 (D

e LT g WS 3R U oF Wied el eifeReh 99 i MG w9 | giafdd e
U g effl

{feh SRl 1 W& T HUcHsh R feren Se e €l Wend! €, ofd: e
TH STEfHHT 1 T x AT y i Sheiet Yol H& o &G H 419 T 8T HLd &1 39 T
g x A y o AEl oh UH WIS T1d Hd TSk T e (1) Hed B and o
@WWWW@W(I)WWW(SOIutionset)m|x=0W9ﬁq
FHH WEH UMW ® TR (1) & p.

o TH = 40x+ 20y =40 (0) + 20y =20y, %
59 TR 2
20y< 120y <6 - (2 PR
3 x =0F W@ yHF AH 0, 1,2, 3,4, 5, K
6 | € Hehd B
39 feafa o (1) & 8 (0,0), (0,1), (02),
(03), (04), (05) 3R (06) &
T YR S x=1,2,3 d (1) o 34 &
Frefafed 2

(1,0), (1,1),(1,2),(1,3),(1,4)

(2,0, (2, 1),(2,2), (3,0) X

T Hhfa 6.6 9 fe@mn T R

3Ad gH x dA1 yéFEITT'T(domain)ﬁh"}‘}@]C
gemsti 9 fowaia wieh arafas qen wd 3T 6.6

- N W A o _F
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2, ¥R 3@ ¥ T v srreen # srafiem (1) & #1 g
T B &1 3T T fF 7 w0 H1 Aefed-fafy X,
(Graphical method) ¥4 frafa o e1fues gi%rmw Z
21 39 299 9, 79 (1) & Hd g
40x + 20y = 120 .. (3)

T =R #d B 3R gEehl e T 2

€ Teh WA @ B S hrig qol i ered-ad 14
Fd-q 1 ¥ fawfoa st &

arafaet (1) &1 3Ter@ Wiy o fau, g9 21d-da-1
o ww fag (0, 0) 9H oid € 3R 98 Sied € foF X
x 3 y o HM @ I G w2 A1 Tl
39 I8 3@ foh x=0, y=0 THHH Fl FI= FHW
2l 39 YhK BH Hed @ T STEibehl & e,

T 9T & 21 39 YR STEEFT (1) H1 T 0 I
e fag 2

Mg srafiyenmd 135

- N W A g

v
TR 6.7

aref et 1R (3TeRfd 6.7 | fe@mn mn ®) | <ifer Y@ o @it fag srafient (1) 1 dqe
FA &1 3 @ STeRE 1 TH WA
39 YR feu U srEfHent w1 everd, e died ste-del 121 wred: std-qa 11 e

(Y@ wfed, sted-a 1) o

I Y KD SN 1 FEEd @ & = ARE o ok Fabemet & ed Hd

H1 fafu w= F@ B

JETETUT 9 3x + 2y > 6 Wi @@ fafy (Graphically) ¥ g HifsT|

T TAYOH BH WHITT 3x + 2y =6 1 W Wied W@l o &9 § @ied 8 (3Thfd 6.8) 1
IE @ xy - a0 hl q FAd-qa 1 qo1 1 H Y

fawifsa et © g9 T fag (S W feem % R T
T ®) 9/ (0,0) WA FAE S awiam 2 |
19 feord © (3Mepfa 6.8) 1 o1 Sitg % © T A |

e fog & T srmfte W R wa @ 21

F1efer el 1T
<

g9 U ¢ R 3(0)+2(0)>6 ¥ o

B 0>6,S 38F B i

ard: eedf-qa 1, U gu srafget +1 ga-&a= Y

& B wea: Y W fem wig o fag, & W
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136 o

Irafhent &l dqe & a1 g vkl o, sEifed sd-aet 1, W o faget
By, & TE SR H1 B & 2

sarevor 10 fgforia 9@ 9 smfaent 3x— 6> 0 1 steEA-fafy 9 a1 sifs)

T 3x—6=0 1 M@ MR 6.9 # T v
T R

B U 45 (0, 0) 1 =8 A% € SR @
rEfenT § W@ W eH I ¢ TR

3(0)-620 A —620 S foF @A 2l

TH YhR & TS AGHhT 1 8A-&F Wl x=2 & '
T 3R B Wi 2l X

FEEIOT 11 y<2 & TeEH-fafy 9 ga ifsm)

T y= 2 @ @ 6.10 W o w4 2 v
&0 et erd-qet [ & w fag 19 (0, 0)
1 9 L § IR < T iR § y= 0 @A 4 0|
R ca L2 ,
1x0<29 0<2 Sif T 2 1 1
T YRR 3@ y = 2 & A9 1 @ o g X' € O\L g X
fag (0, 0) feora 2, 7 erafient 1 747 2 M
o Y@y = 2 % T % v fag (for e 10
% fog wfmfaq w6 €) & ™ swfwwE & )
7 &

frafafeaa smafgwet =i srerea-fafy 9 fgfaria 9o o frefug sifsT

1. x+y<5 2. 2x+y=6 3. 3x+4y<12
4. y+8=22x 5. x—-y<2 6. 2x-3y>6
7. =3x+2y2>2-6 8. 3y-5x<30 9. y<=-2

10. x>-3.
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6.5 S = T it r@fHenT Rt @1 T (Solution of System of Linear

Inequalities in Two Variables)

st e9m o &n <1 =R AR & ek smfiwmet w1 areeH-fafy 9 ea & g9
T &1 3 BH HD SN I Tl § § =R AN Hi r6fih e wi g e
=1 fafyr T

sarEor 12 fefafed s fee
x+y=5 .. (1)
x—-y<3 .. (2)
Eql WWH@WW:

Tl g @ikl x + y=5 1 3@ 3Mehfa 6.11 § i=n 7 2l
Y

T Ed ® T ormfien (1) #1 8dd, Wl x + y=5 o 90 Sl &5 gu
frefud giar © forw @ w feor gedt fog off afmferd 2

31 Trdnient W g9 Wit 1 o eei@ Wi © S f (SR 6.11) # fe@mn
T B qE SR (2) T T @ x—y = 3% FU SR &5 g0 FEfd B e,
e Y@ W as fog off wfmfea €)

Ty fgemifed & (double shaded region) S 3Ude M SR &= o
IS B, aet R gy ermfuem fem (1) o (2) =1 difsd gl &9 2
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sareor 13 Trefafed e swfte frem o1 erored fafy g ga sifsu)

S5x+4y <40 (D)
x>2 Q)
123 .. (3)

T HAYYH W HHIHTON Sx + 4y =40, x =2 3R =3 gN fefua W@et & s
e

9 BH SEd ¢ foh em@fient (1), @0 5x+ 4y =40 o == SIfeha & i feid
w2 o e o geft fog off afmfera € smfaent (2), W@ x =2 o qfedt iR
1 BEifRd & I @it (3), W@l y=3 o I BEifhd &3 {5 37 st o
goft fog oft wftnfea ©, 1 Frefia s 21 or: gdfee smEifed & oK st w g
fag (3mepfa 6.12) U gu Yaw smfen @ & &
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7 e S ‘&x
6 b4
WA
5 N,
(7
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1--
xr<0::::::.:>x
\/1\3345678&
Y’ 3TTeR{e 6.12
wgd H AR ffa o S et e @ go €, =R URE xS y g
el iy gt €, S monedsh el €l Wehdl €1 SIEUTd: Seulfed Sehigal shi G, A
1 T aEG DI G, HE HE H o Hel i G M| Teed: TH aRkfFufq # x
>0 3R y>0ea & qom wquier § € g 2
AT e B0 D TH FEHHT o W fomr o &, 598 x20,y20 2

saretor 14 fr=afafea smfyes @ &1 e fafy @ ga sifsa:
8x + 3y <100 .. (1)
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x20 ()
y>0 )

T BH @M 8x + 3y = 100 1 AeiE Giwd 2
AT 8x + 3y < 100 39 W&l o =1 & BHIfhd & 1 Fefd s 2, foad
@ 8x+3y=100 o uft fag wfferd & (eepfa 6.13)1
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3R 6.13
IfF 8x+3y< 100, 31a: fafay SM@IfRT (Triple shaded) &= F1 Y& foig S ged
<t o 2, qon o Y@nent & fag off wfimfaa ®, Ry gu ewafus fam &1 5
frefa s 2

saretur 15 frafafea @b e = e fafy 9 sa sifsw

(0]
A\ 4
Yl

X+2y<8 (D)
2x +y<8 .. (2)
x>0 .. 3
y>0 - @

T BH @S x + 2y =8 3R 2x + y =8 I e Giwd €1 SHenT (1) IR (2) T
T et o faged wfga erd 9 9 fee & w1 fefud e €

FfE x> 0,y> 0 o7a: U IgAie ¥ frud wafts sEifed &3 o Jo® fog KT g
Irafteht et o & i Tl id © STehfd (6.14) 1

2018-19



140

- N W A/ NN R

X/

3TTeR{6.14

123 4567 8%

e 1 ¥ 15 9% fefataa smfient e ot e fafy § @ SIfu: graphically:

1.

3.

10.

11.

12.

13.

14.

15.

x=23,y22 2.
2x+y26,3x+4y< 12 4.
2x—y>l,x—2y<-1 6.
2x+ y=28, x+2y=>10 8.

Sx+4y<20, x=21,y=>2

3x+4y <60, x+3y<30,x>0, y=0
2x+y24, x+y<3, 2x-3y<6
x=2y<3,3x+4y 212, x=20,y=>1.

4x+3y £60,y=>2x, x=23, x,y=0

3x+2y<12, x=21,y=22
x+y=24, 2x-y<0
xX+y<6, x+y=4

x+y<9, y>x, x>0

3x+2y<150,x +4y <80, x<15, y=20,x=0

x+2y<10,x+y21,x-y<0,x>20,y=0
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fafaer sergvor

FETELOT 16 B hifSlC —8<5x-3<7.

7o 3 feufd o AR U S ST - 8 <5x—3 SR 5x—3<7 Tl TR W WA
A HET Ed 21 89 U MU erafhnt o weA ®H =X RN x T YONE TH S
<Ted

Y 9[ © T —8<5x-3<7
el 5<5x<10 A-1<x<?2
5-3x

IETEI0T 17 & HhifSW — 5 < 2 <8.

5-3x
T FE e fR -5 < 5 <8
el ~10<5-3x<16 I —15<-3x< 11
el 5>x> L

Z X Z— 3

ﬁﬁ%w_?lls)csséamﬁ%ﬂmm%

sareor 18 fHfafeq srafae-fAem =1 g Sifau:

3x-7<5+x .. (1)
1M-5x<1 " (2)
3R 3% T W@ W AfEd Sifu)

&l SRt (1) ¥ 89 Ww i @

3x-7<5+x

Rl x<6 . (3
srafeRt (2) @ off &9 ww R §
11-5x<1
a0 -5x<-10
a0 x>2 @
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e He W@ W (3) qe1 (4) I AeifEd X dl 89 UMW § R x o I9atTs 9=
2 IR A2 WIS 96 W BIEE S 3P 6.16 | Tedl el T grI W= fopy
T 2l

<€ O

<——+—— e ———+—>
-1 0123 456 789

TR 6.16
31q: 3TEihenT fehTa o1 B adfesh HE&A x, 2 o SeK 41 2 W el 3R 6 W B 2
T YHR 2<x < 6.

SEEC0T 19 ToRd gam | HE o 3R oF Uk foerdd o1 drgEE 30° AfeweE iR
35° Afeda@ & e € WAl 81 BRARES U9 W A9 %1 9RE 16 Sty afg
YT ¥ wRAeEe M W qiEdT g

5
C=§(F—32)
2, S8l C 3IR F oho¥l: aI99 ohi 3191 Qfcqsd a1 319 $RAeRe § Meid & 2l
7 @ @ T 30<C<35

5
C=

5 (F—32), T@1 W 89 14 ¥,

5
30<§ (F-32) <35,

9 9
a0 §><30<(F—32)< g X 35

a0 54 < (F-32)<63
a0 86 < F<95.
9 YHR qOHH T A= IRER 86° F 9 95° F 7l

SETETOT 20 U Tl o U9 3R % 12% faeed o 600 ferex €1 3 shifse fo
30% 1A arel faerem o fohan ferex sod faemu sid difer aftomet fasor o st &)
T 15% | At W 18% § &H B
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T HH ST TR 30% v o faerd w1 aEn o feet 2
Ta |qut S0 = (x + 600) fetex

Thfay 30% x + 12% 1 600 > 15% T (x + 600)
AR 30% x + 12% 1 600 < 18% T (x + 600)
30x 12 15
70 00 * Tog (600> 55 G+ 600)

30x 12 18
3R 0o Tog (000 < 15 G+ 600)
B 30 + 7200 > 15x + 9000
3R 30x + 7200 < 18x + 10800
B 15x > 1800 31 12x < 3600
7 x> 120 3 x < 300,
a1 120 < x < 300

T YRR 30% 37 o faerad =i s1efise /s 120 forex 9 stfves qen 300 fae 9
g1 =feu)

eI 6 U¥ fafaer. goamaeit
YT 1 9 6 I i TEfHRRT il A HIfST:

1. 2<3x-4<5 2. 6<-32x-4)<12
5 —3<4-TXqig 4 —15<20 =2
2 5
5. —12<4—i—§sz 6. 7SM£11.
T 7 ¥ 10 9% HI STAfFRIST Pl T FIC AR Ik T Pl e @ W e
FHifs)

7. Sx+1>-24, 5x—1<24

8. 2(x—1)<x+5, 3(x+2)>2-x

9. 3x-7>2x-6), 6—x>11-2x

10. 5Q2x-7) -3 2x+3)<0, 2x+19 <6x+47.

11. T faera 1 1 68° F 3K 77° F o 0eF @ 21 Wiewad UHH T foe o qream

wv@xmﬁﬁq,aﬁﬁwmmwF:%cwzél
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12.

13.

14.

Tfora

8% @ik Tfae o faeem ¥ 2% difte Tfae &1 faeem et @ (dilute) fhan
S @1 g g ° sifte e 4% @ ifes qen 6% | %9 e =iew) 9t
AR 919 8% faerad &t am 640 X &1 at 9 wifse foh 29 faeem o fohaq
et sud faam g2

45% 3 o 1125 forer faeram | foramn art fiyemrn s for aftomdt fasor 5 ora
25% | & TG 30% § FA T Q2

T Al & difgw-afed (1Q) A &1 g frefefaa 2:

1 M—A 100
Q="ca * 100,

STEl MA AHfGe 371g 3R CA HIeshtr o1g 21 afg 12 o 1 o1y o a=df o
T G998 & 1Q, 3€HeHT 80 <1Q < 140 NI =4 B, Al 39 TYE o dedl &l
AETGE 377 &1 IR A HifS

qrRIST
Teh STEfHERT, ] ATd(aeh HEASTl a1 & sy Fsiehl 4 <, >, < A > & 98
o T 9 a2
T ST o S 9el W WHE H©d Sl 91 SR S "ehdl
forelt aTafHent o 1 &l Sl THM AT, T § ToN (A 9F) foRA s
Tohdl €1 W I Y&l ! THE FRUMHS H@e ¥ O (A GH) HH T
afheRt o o aEIER o5 wd 2
x o 39 A (Values) 1 51 f&Q 70 /R 1 Uk T o o9 &, 3=
STAfHHT H1 & Fed 2|
x <a (@ x> q) F G W R Ai@ Gied o fau & W@ | G&T
a T TH Bl | Fd TR, ¢ § % (AN FE) AR HT T&A @M Sl T4 hicll
FI W 2
x< a (M x> aq) T G W R ACE Gied o fdu g W@ | g&a
a T Teh Bl el 9 AL ¢ § 96 (I IE) AR HT G&A1 @1 &l &l
HTell Y A B
I Tt =Rl ! Th TAMRT o fog < a1 > & @1 W R forq g, srafiaem
o Tt | giwferd g € iR srafhent =1 e, uar g frefua el |
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T & i () 0 T (FW) T 2 S IW & w1 e oA fag s
1 T H

¢ i T Thl Y T TTHHT o6 Tog <A1 > & @ W@ | feom fog, srafien
% T § Wifad T8l e & 3R TRt 1 ST, Tl 3R fefid JHRR
T & a1 (=) o = (FW) T@ 2 S IW A HFE o fag, s
1 T H B

¢ srafaRret o fhE @1 B &9, 9% WA &9 € = e o wef §
FAEHRTSA 1 W HLT 2
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