11078CHOG

g smafiend

(Linear Inequalities)

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

5.1 ‘ﬂﬁ:lW(lntroduction)
fusell wansti § &0 Tk =R 3% € =X R o TN den wfse g9 o1 SHwon
o IREfia ek B S W@ Toh &1 376 AR Hikqsh H TEd: T8 99 331 € TR
“or SNfeseh YT i Ted Ueh GHISHIOT o ®Y § qREfdd s G9e 82" IEen:
MU Ha o Gl ToaféEi 1 S=E 106 9. ¥ HH T, TR Hel § Aehad
60 B a1 B =1 <Al e Tkl €1 7T &6 tH s fied € 5 < (@ %m),
> (F arfe), ‘< (W 7 7 aeR) >’ (W 1fesh o1 seR) fog 799 B €1 3% e
mﬂf (Inequalities) FEd B

T A W, B Uh A 4 =R UNE w1 Faeh STEHHSt w1 e Hi|
sTafenTet 1 31eaE foeM, 7oK, Wifesht, SeaHeil FHEAS (optimisation problems),
TS, AR gafe © Hefed Soensti &l g & § 31d ST 2

5.2 W’ﬁfﬁﬁﬁf(lnequalities)

&0 frfefea feofaa w R =@ 2

(i) & 200 T TR =E TS o iU SR S ®, Wt 1 e o Uehel o
U 2| U foredl =maet o Yok 1 Hed 30 9 ?1 A x ST gRI Wl T =

o Uopdl 1 T I o HIA &1, a1 3Tk g @9 w1 T IR 30 x TIF B
Hifeh U =raet i Yehel A & @A © 38T 9 200 T H1 Gl SIS Rl @
TEl T I (FA?) | A

30x <200 (D)
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96 forq

Ted: HUF (1) R e §, it 399 Gl (equality) 1 TEE (=) Tl 2
(i) W o 9 120 T € FEQ o7 o W 9 U @l =edr 81 T &
g 40 TT9 3R U 1 g 20 T3 71 39 fearfa o 9k Yo g @i o e w5
& x A1 U T W& y B @l 3Tk G I Hi T H/ed &FART (40x +20y) T
21 39 YR B9 UM © f

40x +20y <120 .. (2)
Fifr 79 feafa & @ Y T g gl sifskag 120 T ?1 m ST HeE (2)
o I 9 2

40x + 20y < 120 - (3)
3R 40x + 20y = 120 . (4)
FUA (3) TR TE ©, STk U (4) THIHT | SUE e S (1), (2) qe
(3) srdfient Heamd €
TRTET 1 U STafHehT, 3 arafds GEAed A & Sieig Sl § <, >0, < A
o g o w4 @ sl €

3<5; 7>5 3% WA ITATHeRT o I 7| Sl

x<5,y>2x = 3, y< 4 TS INfeden (oich ) TAMHERT o S 2l
3<5<7 (WU 5,38 a8 a7 WBRAT),3<x<5(3WUed 2x,39 o A
TR B 9 59 B B) 3R 2 <y < 4 fg-srafueamt & S B
safaRTst o §5 3 IS 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 +¢>0 (14)

FAF (5), (6), (9), (10) 3R (14) G mafiepd den % (7), (8),
(11), (12) 3R (13) rEfierd wear €1 4 ¢ £ 08 d %HH (5) ¥ (8) %
1 @R Th =) T x o Waw s9fiend & R afE ¢ 2 0991 b £ 08 4 FHHih
(9) ¥ (12) < 1 SR T =R TRET x q y o Maw @i €

FHH (13) 3N (14) 1 EiEwT ek T 81 aede § 98 T =L R0 x oh
feamdtar srfirentd €, 519 o 2 0.
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g srafiesTd 97

TG A § BH ohddl Uk =R SR ° =X AR o ek srafiewisti o
AT H|
53 U X T oF g @il & siemiurda gor i Sehr

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

STIIFT 6.2 o STHHT (1) 1 30x < 200 R foeR FifSw)l e 3, fF ==l x =
& Yorel 1 HEM H oFE Al B
TIRA: x Tk FUNCHs Uik 3tera f=T = e wehat 21
TH ITEfHeRT 1 9l U 30x 3R @ U 200 2

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

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

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

x =3 oy, ol uer =30 (3) = 90 < 200, it foF ¥ R

x =47 o, @ uar =30 (4) = 120 < 200, S foF ¥ B

x=57% o, o=@ war =30 (5) = 150 < 200, St foF & 2

x =67 o, =@ w&r =30 (6) = 180 < 200, S foF ¥ B

x=77% fou, s w8 =30 (7) =210 <200, & /@ 2|

S feorfd & &0 U € o Swdea SrEfient 1 W7 %A HE ol x o A
haed 0, 1,2,3,4,5 3R 6 Bl x o ST AF 1 S €U SFHHBT Hl Th T e
T B, 3% STATeRT T T ed 81 3R wq==d {0, 1,2, 3,4, 5, 6} i & T
FEd

39 UHR, T o TR o fhdl S1afient o1 8, =) Ui o1 98 A9 ©, S 39 T
A FHYF I Bl

T SR SR 1 gl ‘9A 3R e faf’ (trial and error method) e
oo 21 W erfu gfawrsie & @1 wwa: e fafy eifus wmg oF arelt den
Ff-Hfl AT TET Bl T BH STEHRISA oh B oh Ty A T A HHAS
Tl 1 STl B1 THY Tet g Tl Sraffaniell & %o iR o g =ifee
AN SHHHIS 1 T HL THT SART I 1 qE G HE A
MTeh! TR BN foh aeh GHiepton 1 81 hid W0 eH efetad Fael & qeH
F B
T 1w S o < uel o EHE SEA Sl (St SeE) S wehdl B
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98 forq

e 2 T gl o 1 Usl § SEE YR Genstt § O (steEn 9m) fea S
Gehell 2l
TS Sl T i T TH H: TR (a9 1 9o qen 99 2 ° /5 9ened &
WY A B AR W g € Toh mUmcHes el W SrdtHent o < qal i Ton (7
qAT) I W @R o Tog foadia el o € (31iq ‘< &l >, ‘<’ Wl >’ TR
fen wman €)1 sEeh SR Frefated qetl @ e @

3>2 Wefeh —3<-2

— 8 <—7S@® (-8) (-2) > (-7) (-2), A 16> 14
T YHR SEHEe %1 g 3 & fau gn fFrefafea faa & Scom s €
T 1w ergihent o A vl o, erafier o fagl @ gwifaa fey fam gam ged
SISl (SrereT Weg) S Wehdl 2
fram 2 Tl st o <A1 vall S 99 oFeTs Senst | o (A 9m) feer s
ehdll B1 TR AT T&T 1 GEH FOMHS TS W O (I A, I THI STGHHT 5
e qeger ufEfda #% Ky S 2
T 79 TH HB SIEWN W @R w1

FETET0T 1 30 x <200, ! & A HIfST Sl
(i) x T Wpd HEA B
(i) x Tk Ui 2l

7@ 9 @ fF 30x<200
eﬁwﬂ<@ (fm 2)

30 30
HAYdlx < @

() aaxqaq;mm%
Ted: 39 fefa § x o frefafed 9 %2 & 9 % 2
x=1,2,3,4,56
iR 1 T gg=eA {1, 2,3,4,5,6) ®
(i) @ x Teh qUish @
w3 frofa § fiu o srafye & &
ve—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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g srafiesTd 99

FETETOT 2 BA hITST: S5x-3<3x+1, 5@

(i) x T qUiish 2 (i) x T oIS G B
o fean ®, o6 5x 3 <3x+1

FUal Sx 3+3<3x+1+3  (Fam 1)

ALYl Sx < 3x +4

FUAl Sx —3x<3x+4-3x (Fam 1)

ALYl 2x <4

JAYEl x <2 GREW)!

() v& x Tw i 21 39 feafa o fRu T st & &

e —4,-3,-2,-1,0,1
3@: T 9H=A {..,-4,-3,-2,-1,0, 1}

(i) & x Tk ardforsh W €1 59 feefa o orafient #1 gy <2 9 o 1 THH
e ? foF 2 @ OIS guw oo et STHiHET % vl § 3Ad: SWHH 1 A
T (— 0, 2). B

T AT o T Whd WA, YUIehl e ARdfash T oF Tl W
o i en T fopT €1 A1 Si9 qeh ST=aen afiia 7 €, €9 g9 A W STHiHepta
T Ikt Gl o =g § & A |
FETETOT 3 B il 4x + 3 < 6x +7.
T A R TR d4x+3<6x+7

YAl dx — 6x < b6x +4 — 6x

YA —2x <4 HAYAT x> -2
g 2 ¥ aE1 THE At Gea, KU T s & edl €1 ofd: g Seed
(-2, ) 2

JETETUT 4 BA HifST 3 SE_S
. 5-2x _x

W%ﬁ?ﬂﬁ%]&% 3 Sg—s
a 2(5-2x) £ x-30
a0 10 —4x <x—30
a —5x <-40,
a0 x = 8
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100 TTford

i TE U ardfosh FEAd St 8§ A€l A1 SR T 3Td: 39 U % '
x0O[8, )

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

T 2x <69 x<3
T T W 3R e Frefoiad YR 9 Yeih w5 ged § (3T 5.1)1

<|||||||?|||>
4-3-2-1 0123 456
3TTeRfe 5.1
3x—4 x+1 .
IEEIUT 6 B Hifg 3 ZT—IHWW%HﬁWi@WW'F@HWI
3x—4>x+1_1
& 2 4
- 3x—4>x—3
2 4
T 23x—4)=(x-3)
aq 6x—-8=2x-3
a0 5x=25 or x=1

3TTeRfd 5.2
SEETOT 7 e X1 o YoM @ 9 fgdid e it wdiensti o wh o o ywieh 62 31’
48 B| =€ =IAqH ik Fd HiteTe, TE afties wdien § Wt o8 B 60 3k 1 <
HAGd 9T HT Foh|

ol " ofiferT T o aifte aien § ¢ 3% o e B

62+48+x
£~ -
3
T O110+x=1803 x=70
T YR IH A &I Al T8 H A9 70 31k I i @6

60
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g srafiesTd 101

SEEIUT 8 AN fovH HEene! o W I A wits, fH <Al wed 10 @ w
f, 3R ST FNTHe 40 ¥ HH B

&l oM forn fF 1 swara fawn gk wemst | st fawm 9@ x 21 39 YRR T
faom H@m x + 2 81 YTATER

x> 10 (D)
qqm x+(x+2)<40 .. (2)
(2) =l & % WeH Td €

2 x+2 <40
T ox< 19 .. (3)
(1) 3R (3) ¥ frehd =% © fo

10< x <19

TH YR o W& x o 37+t |7 10 3R 19 & ot 8 sEfay w9l S99 a1efie Sig
(11,13), (13, 15) (15, 17), (17, 19) =1

gyt 5.1

1. B VT : 24x < 100, S

(i) x T Wpd HEA Bl (i) x TH qUiish R
2. A ST -12x > 30, 5@

(i) x TF WHd HE (i) x TH qUish R
3. B4 HIG: Sx-3 <7, S«

() x TH quilsh (i) x T olTH G B
4. BA HINT : 3x+8>2, 54

() xTH quiish (i) x Uk arfas @ 2l
frfafad 991 5 9 16 9% ardfas S@T x o fau ga Hife:
5. dx+3<6x+7 6. 3x—T7>5x-1
7. 3x-1)<2 (x-3) 8. 32-x=2(1-%)

X X X _ X

+—+—<I11 —>—+]

9. X+H3 10.
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102

11.

13.

15.

Tfora

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

R 2 3 TRy
2(2x+3)-10<6 (x—-2) 14. 37-Bx+5)>9% -8 (x—3)
1<(5x—2) _(7x-3) (2x—1)> (3x-2) (2-x)

4 3 5 16'3_45

Y99 17 ¥ 20 T I STAGHRT H1 A TN DG A 3= G& Wl R afEd
HifeTg|

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 3 Uheh Then H 70 IR 75 o U fhU ) o9 AaE ik i it
ot e Il Theh Tem H UL 60 3k hT1 FAdH T W H Tehl
gt ugaswa | I 'A'UH o AU U =afad & gt Ui wdered (v 100
o W) W90 3k A1 3Mfereh ek 1 AW W HTA =S| I GrAar & Jo| =R
wienst % Wi 87, 92, 94 3R 95 B o1 9% =AY sk TNd hifT g qreet
T | U ek Al 39 UISF%RA H U 'A' AIEi

10 ¥ %H SHANC a9 G@sti o TH g A1d i fSeeh ared 11 9 sIfuew
Bl

FAN TH @t o TH I 6 iy, Y 9 yoE 5 9 9 g, qe1 3
AMEHA 23 | HH 7

Tk I 1 W ST o Fad BT G B A S 9 S ded 9sn
Tad €1 o W 2 O W 21 dIGd G A AqH e A1 ity St B
1 URET =[aH 61 U 2

Tk SAfH 91 Ut e Wi ® W A oAl e =ed 21 O ofeE ged Bt
e | 3 U eifue oK e o el Bid A i TR T T B a9
1 Goqifera ofergal @ €, A o el T Zhe | 9 @ %A 5 ot efus
SEIR

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

[Gerd af% Te® B oIS 1 ool x AW B, d9 (x+3) A R 2x T HAN: T

T e’ gwel # oAarEAl B T YHR x + (x + 3) + 2x < 91 ;AT
2> (x+3) + 5]
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Yo safyed 103
fafarer 3ergvor

IETEI0T 9 B Hifld —8<5x—3<7.
7 3 frofd o 7R urw € erafhetd —8 <5y -3 3N 5x—3<7 Tl = ' WU-T1¥

T HET AR 21 EH XU MU swfhet oF mem § R URT x AT N Tk SHMT
e 2

Y 9@ © T _8<5x3<7
a0 S5<5x<10 AT-1<x<2
5-3x

IEEI0T 10 A HIfST — 5 < <8.

5-3x
7@ FAefR -5 < 5 S8
a0 —10<5-3x<16 a1 —15<—-3x<11

11

a0 52x=2—- —

3
59 =9 _T“s)cssé?wﬁ%ﬂmm%l
sargvor 11 fr=afafea smfge-fem =i sa sifsu:

3x-7<5+x .. (1)
11-5x<1 Q)
3R 3= Hem @ W aefEd Sifeu)

T o (1) 9 B9 W & ©

3x-7<5+x

70 x<6 (3
st (2) @ off &9 W e §
11-5x<1
a0 -5x<-10
Rl x=2 . (4
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104 T

IfE H&A W W (3) 9°1 (4) 1 AeifEd wE dl 86 U § {6 x % 9IRS 7
2% AR A2 Y aS 9 6 9 B E W AR 5.3 | T el W g w=i¥| e
T

° >

<€ O

—— —— = O————>
-1 01 23 456 789

3TMeRfa 5.3
31q: SR TRt 1 gt aTEdfesh @M x, 2 % SWeR A1 2 W 9l SR 6 W B 2
TH THR 2<x<6.

SEEC0T 12 TR 9Am § U % TR o Uk faerad o1 draE 30° dfeweE i
35° Afewag o = & WAl 81 BRASES YAH W A9 s IR 919 ST, afg
Yde ¥ wRAeERe THH R IRedT g

=§(F32)
2, S8 C 3IR F oho1: aI99 i 3191 Sfcad qe o9 BRAeRe § Mehd & 2l
7@ dd e fF 30<C<35

5 ‘
C-3 (F—32), W& W g9 UM 7,
5
30< g (F-32)<35,

a1 ) 30<(F-32 ° 35
- x — < = x
5 ( ) 5

A S4<(F-32)<63
a0 86 <F <95.
9 YHR qOHH T I IRER 86° F 9 95° F 2

IEETOT 13 T il o 99 370 o 12% faerd o 600 forex ®1 9@ wifse ff
30% 377 9ol faeraq o feran ot Su faeme smd aifer afRomet fagor o st ot
o 15% 9 sifere g 18% o %4 @
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TA HMA ST TR 30% o7t o faerad w1 aen x foet 2
qa 9qul g0 = (x + 600) ferex

zHfaw 30% x + 12% 1 600 > 15% T (x + 600)
3R 30% x + 12% T 600 < 18% =T (x + 600)
B 30 12 (600) > 15 (x + 600)
100 100 100
3R ox 12 (600) < 18 (x + 600)
100 100 100
il 30x + 7200 > 15x + 9000
3R 30x + 7200 < 18x + 10800
0 15x > 1800 37 12x < 3600
0 x> 120 3R x < 300,
EOIR] 120 <x <300

TH YRR 30% T o faorad =i e1edfie /e 120 forex 9 stfees qen 300 faer 9 %5
g1 =nfeuy

HET 5 uT fafas gyaracit
YT 1 G 6 O i STHMHKISA hl & HifIT:

1. 2<3x-4<5 2. 6-3(2x-4)<12

3. —354—7—2xs18 4. —15<3(x—_2)s0

s —12<4-2X <o 6. 78D gy

e 7 W 10 T 1 SFEHRIS F B HIMMT 3 379 8 1 e @ ) FHefia
i)

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. 5Qx—7) -3 2x+3)<0, 2x+19 <6x+47.

11. U foera &1 68° F 3R 77° F o Hea Tl 1 dfedad YaM W e o aromm

WWWW,WMWWWF:ECHz%l
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12.

13.

14.

Tfora

8% difteh Tfie o faerad o 2% difte Tfae &1 faeem faemat 7 (dilute) foran
ST 21 g T | Sifte T 4% 9 S 99 6% § % e =iey) 9t
AR 9 8% faerad &t A 640 oo = af 9 hifeie o 2% faerm & fhaw
e o e g2

45% 377 o 1125 faeX foeram o foa art foemen sie for aftomdt fasor o ora
25% W 3AfYsR TG 30% ¥ HH T 0?2

Tk Al ok sifgsh-afed (1Q) A w1 g Frefetfaa 2:

MA
Q= x 100
CA ’

SET MA I 3715 31k CA SHIegshtt 317 71 Afg 12 o &1 377 o =i b
Th T 1 1Q, HHHA 80 < 1Q < 140 5N == &I, T I8 THE o a=dl hl
HHHh Y w1 IRET G HIST|

{37
Teh 3T, T ardfaesh G&st a1 & sieiid il H <, >, < a1 > o {ug
o WA § S @
T @l o A el W HHH HE© wiet A SR S "ehdl 2
ot sTafert oF I Uall S THE YIS, FE § TN (A 9m) femer sn
Gohdl 1 T I Uil I HHH FOMHAS @S Y O (A A1) HEH W
SR % o TRgER 9]a W 2
x o 37 9M (Values) &1 it f&€ T 3T9fHRT 1 Ueh A A oA &, 3=
SEIHeRT 1 & Fed 2|
x <a (T x> q) F G W R AE Tigd o faq g@&n @ | gen
a R TFH B A Jd THR, ¢ § T (A L) AR T G&A @M ! T Hiell
FT W 2l
x< a (T x> q) F 9 W@ W 3@ Giwd o T 9@ T@ | §&
a T TF BT FHel I T ¢ T T8 (A JE) 3R T & N hl T2l
HTell T 2d 2

— 0 —
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